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CHAPTER I. INTRODUCTION 
Technological advances occurred so rapidly, man experienced diffi­
culty keeping abreast with new processes, materials, and products availa­
ble to him. From the first stone tool of three million years ago, to the 
present state of technology, the vast majority of change could be docu­
mented within the last 100 years. The McGraw-Hill Encyclopedia of Science 
and Technology (1966) defined: 
Technology is closely related to science and engineering. Science 
deals with man's understanding of the real world around him--the 
inherent properties of space, matter, energy, and their interac­
tions. Engineering is the application of objective knowledge to 
the creation of plans, designs, and means for achieving desired 
objectives. Technology deals with the tools and techniques for 
carrying out the plans, (p. 428) 
Part of the subsection of technology involved the processes of in­
dustry. Towers et al. (1966) defined: 
Industry is that subcategory of the economic institution which 
substantially changes the form of materials in response to man's 
wants for goods. In the process, it generates knowledge of how 
to efficiently produce, use, and service industrial material 
goods, (p. 40) 
Historically the United States expanded continuously with the ex­
pected needs of increased population. Because of population growth, there 
was a continuing demand for more homes, schools, churches, hospitals, com­
mercial and other structures. Added to this, the need for repair, remod­
eling, and maintenance gave us an indication of the diversification and 
expansion of construction activities. An article by Carey (1976) in the 
Monthly Review indicated that by 1985, two and three-quarter million 
workers, or three out of every ten skilled workers, will be employed in 
the building construction trades. This projected figure added to the many 
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supportive industries and suppliers related to the construction process 
have suggested that society must plan to keep updated with change within 
construction practices. 
Industrial Education is a term that has included industrial arts, 
vocational industrial education, and technical education. The last two 
emphasized a specific part of the industrial process, and prepared stu­
dents to acquire entry level job skills and opportunities. 
The Career Education movement allowed educational planners the 
opportunity to reevaluate curricula and determine if any planning for work 
awareness, accommodation, exploration, and preparation have occurred. The 
world of industrial processes (manufacturing), and their related career 
possibilities was a new instructional direction. Goldhammer (1971), in a 
speech at the American Vocational Association convention, said that beyond 
the economic career of a "producer of goods or a renderer of services" 
there are the careers of (1) member of a family group, (2) participant in 
the social and political life of society, (3) participant in avocational 
pursuits and (4) association with religious, moral, and aesthetic con­
cerns. These roles are beyond those normally associated with specific 
occupations. 
Educational institutions providing apprenticeship, vocational, or 
industrial arts instruction found that by the time curricula were imple­
mented in the schools, the industrial or construction processes and 
methods had advanced beyond the content of skills presently taught. The 
occupational cluster of construction was constantly changing, via the 
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skills, materials, and building needs of the nation. How was a teacher 
and teacher educator to keep current with change? 
William D. Wolansky (1975) in an article concerning industry-educa­
tion partnerships wrote: 
A partnership is needed between the construction industry and 
industrial education to help students see these career options 
and to enable students in public schools to participate in 
meaningful experiences and guidance services relevant to this 
type of work. (p. 60) 
During the early months of 1967, Richard Toon, Director of Training 
for the Master Builders of Iowa (MBI), after hearing comments from con­
tractors concerning the lack of building construction activities in the 
schools, indicated a need for construction trades programs in the schools. 
Toon proposed that the teachers be updated to the current construction 
materials and methods (personal communication). 
After initial contact during the summer of 1967 with University of 
Northern Iowa officials who indicated interest, there was no follow-up on 
MBI's building trades workshop proposal because of other priorities. Toon 
in February 1968 proposed the same arrangement with Iowa State University 
Education Department officials who had indicated interest. 
Professor Lowell Carver of the Industrial Education Department with 
the assistance of other educational personnel and the MBI began planning 
and conducted the first building construction workshops beginning July 15, 
1968. By the summer of 1969, UNI with the assistance of MBI offered the 
first mechanical trades workshop. After four years the plan was to alter­
nate construction and mechanical trades workshops between UNI and ISU. 
During 1975 and 1976 ISU offered the mechanical trades workshops while UNI 
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offered the construction trades workshops. Beginning with 1977 ISU ro­
tated their schedule to include construction trades while UNI offered both 
the mechanical trades and the construction trades workshops. 
Secondary industrial arts instructors had an opportunity to create or 
update building construction programs with the career exploration emphasis 
as the current Iowa Guide for Curriculum Improvement in Industrial Arts, 
K-12 (1975) suggested. 
With the time, effort, and expense involved in construction trades 
workshops since 1968, the utilization of new ideas, skills, and concepts 
was the primary objective. Curriculum and instructional material develop­
ment were also objectives of these workshops. Was there transfer of 
knowledge and skills from workshop activities to the student activities? 
The availability of this information might justify the continuance of 
building construction workshops or prompt a re-evaluation of the program. 
Several state department guides emphasized career development within 
construction cluster activities. The Iowa Guide for Curriculum Improve­
ment in Industrial Arts indicated the exploration of construction within 
clusters at the junior high level, while at the high school level, ex­
ploration in depth and beginning specialization was suggested. Whatever 
level of teaching, or depth of instruction were proposed for pilot proj­
ects, an evaluation of the program and if possible a follow-up of partici­
pants was desirable. Gerler (1975) noted: 
Lack of follow-up procedures to help implement ideas presented by 
workshop leaders often causes the failure of career education 
workshops, (p. 250) 
5  
This analogy could apply to most types of educational activities. 
Follow-up procedures needed to be a part of the construction trades work­
shops conducted at ISU and UNI as a positive step toward program evalua­
tion and fulfilling industry-education partnership obligations. 
Problem of the Study 
The problem of the study was to ascertain if construction trade work­
shop participants transferred the concepts and skills they learned to 
their educational programs within their schools. 
Purpose of the Study 
The purpose was threefold: 
1. Provide construction trades workshop staff with information to 
evaluate their program effectiveness. 
2. To provide the educational planner information which would be 
helpful in the planning of future workshop programs. 
3. Provide information to industry so they may evaluate industry-
education partnerships. 
Need for the Study 
The convergence of two views brought out the need for this study: 
(1) an educational program should include an evaluation procedure and (2) 
there should be follow-up procedures. In order to observe the results of 
a particular training program, the educators needed to review the degree 
of accomplishment of the program objectives and the instructional effect 
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upon students. These points created a need for determining if educators 
who attended a building trades workshop did indeed bring about changes 
within their respective educational program of industrial arts or voca­
tional education. 
One finding that appeared to influence all other factors was teacher 
attitude. King and Scott (1972) found that among vocational teachers: 
Attitudes toward lesson planning, objectives, utilization of 
teaching aids and television, student background data, safety 
instruction, professional organization, activities, evaluation, 
and discipline were significantly changed by participation in 
the structured learning activities in the two week vocational 
education institutes, (p. 28) 
Paul Tolonen (1973) in his article "Accountability is for Everyone" 
stated" : 
Accountability stems from attitudes. Accordingly, when teacher 
training fails to develop attitudes of accountability in teachers, 
it should be held accountable for the failure for having gradu­
ated the kind of teacher that public disfavor is directed at--
what's more, the kind that is not likely to foster instincts of 
responsibility in students, (p. 31) 
These thoughts suggested teachers after completing teaching training 
programs might or might not attempt to practice what the teacher edu­
cators presented. Schmitt and Pelley (1966) noted: 
The current industrial arts curriculum does not even measure up 
to the program recommended by the profession 10 to 20 years ago. 
(p. 30) 
As the proposals for, and the establishment of new programs in in­
dustrial education multiply, methods of updating teachers have become very 
necessary. Traditionally this was the responsibility of teacher education 
programs and the teacher's own initiative. Problems occurred in the de­
velopment of usable and updated programs. Lux and Ray (1973) felt that 
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whatever the program, it was adequate if (1) it was relevant, (2) there 
was conceptually adequate transfer of learning from one idea to other 
relationships and (3) community leaders agreed that the first two items 
were true. 
Educators recognized the use of such community assistance as are 
frequently provided by advisory councils, cooperative studies, and in-
service speakers to supplement program planning and activities. Richard 
Toon of the MBI felt that an in-depth follow-up of ISU, UNI, and MBI con­
struction trades workshop participants in areas of career orientation, and 
construction trade skills and concepts would be helpful in evaluating 
MBI's participation and effects of the program (personal communication). 
A brief follow-up on construction trades participants by Carver (1972) 
indicated a need for more research in areas of curriculum, community in­
volvement, and program development. 
Questions of the Study 
1. Were new construction trades programs started at the participant's 
school after workshop attendance? 
2. Was there interaction between educational and community personnel when 
implementing construction trades programs? 
3. Was there change in the degree of community-educational involvement in 
maintaining construction trades programs of (a) workshop participants 
and (b) nonparticipants? 
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4. Were there any measurable differences in construction trades program 
objectives, activities, and instructional content and methods between 
workshop participants and nonpartici pants? 
Assumptions of the Study 
For the purpose of this study, the following assumptions were made: 
1. Participants and nonpartici pants of construction trades workshops can 
provide representative indications of secondary school industrial arts 
programs. 
2. Adequate sampling will be available after a nine year period of summer 
session construction trades workshops at Iowa State University and the 
University of Northern Iowa. 
3. The survey instrument will provide valid information. 
4. The survey instrument would be completed by industrial arts instruc­
tors in a professional manner providing accurate and usable informa­
tion. 
Limitations of the Study 
The study was conducted under the following limitations. 
1. All construction trades workshop participants that were located were 
asked to complete the survey, even though some attrition was antici­
pated. 
2. Construction trades nonparticipants were included to act as a control 
group. 
Participants who were presently teaching construction trades were ex­
pected to provide information with varying periods of recall of all 
changes since participating in one or both workshops. 
Participants in the Iowa State University and University of Northern 
Iowa construction trades workshops, from 1968 through 1977, were the 
major subjects involved in this study. 
Procedure of the Study 
The Literature Review was organized in the areas of (1) technology, 
(2) innovative programs in industrial education, and (3) curriculum 
trends and instructional methods. 
Developed a survey instrument including the following sections: 
a. Listed construction trades course objectives. 
b. Enrollment data of construction trades students in local district 
schools. 
c. Listed masonry, concrete, and carpentry activities. 
d. Listed activities related to school and community partnerships. 
e. Follow-up information, if available, of high school graduates/ 
nongraduates employed in construction trades. 
Surveyed construction trades workshop participants for the years 1968 
through 1977 and surveyed a control group of nonparticipants of the 
construction trades workshop program. 
Analyzed data; 
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a. Compared objectives of construction trades workshop program with 
the objectives implemented in the local district schools of work­
shop participants and nonparticipants. 
b. Compared instructional activities related to concrete, masonry, 
and carpentry construction before and after workshop participa­
tion. 
c. Compared school-community partnership activities before and after 
workshop participation. 
d. Discussed employment status of students after leaving schools with 
construction trades programs by working with industrial arts in­
structors and counselors that have follow-up information. 
e. Compared the activities of workshop participants with those in the 
control group of workshop nonparticipants to detect any changes or 
trends that may be attributed to the formal construction trades 
workshop program. 
5. A summary of the findings was developed. 
6. Recommended future studies. 
Definition of Terms 
To assist the reading of this study, several terms were defined: 
1. Career Education; The total effort of public education and the 
community aimed at helping all individuals to become familiar 
with the values of a work oriented society, to integrate these 
values into their personal value systems, and to implement these 
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values into their lives in such a way that work becomes possible, 
meaningful, and satisfying to each individual (Hoyt, Pinson and 
others, 1973, p. 17). 
2. Curriculum: Courses offered by an educational institution 
(Mebsters Seventh New Collegiate Dictionary, 1967, p. 204). 
3. Construction trades; Those occupations related to carpentry, 
masonry, and concrete. 
4. Industrial Arts: That field which provides opportunities for all 
students from elementary through higher education to develop an 
understanding about technical, consumer, occupational, recrea­
tional, organizational, managerial, social, historical, and 
cultural aspects of industry and technology (Iowa Guide, 1975, 
p. 10). 
5. Industry: A societal institution that develops and uses tech­
nology in conjunction with human and natural resources to de­
velop, produce (substantially change the form of materials), and 
service industrial goods (Iowa Guide, 1975, p. 10) 
6. Master Builders of Iowa: An association of builders and con­
tractors within the state of Iowa. 
7. Program: A plan or procedure to follow. 
8. Technology: Deals with the tools and techniques for carrying out 
the plans of science and engineering. 
9. Vocational Education: Program developed to promote skills 
necessary for entry level employment. 
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Workshop; A seminar emphasizing free discussion, exchanges of 
ideas, and practical methods, skills, and principles that is 
given mainly for adults already employed in the field (Websters 
Seventh New Collegiate Dictionary, 1967, p. 1030). 
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CHAPTER II. REVIEW OF LITERATURE 
The review of literature was organized with three primary goals. The 
first was to discuss the influences of technology to our society and its 
effects. Second, the literature was reviewed to find relevant information 
to this study concerning innovative programs in the teaching of industrial 
arts activities at the secondary and post-secondary education institu­
tions. The construction programs were emphasized because that was the 
main concern of this study. The third goal was to review research find­
ings in the areas of industrial education curriculum and instructional 
trends. 
Technology 
The state of the world today could in part be contributed to tech­
nology and its effect on our lives. Toffler (1970) compared the impact of 
technology within 800 lifetimes, assuming 62 years per lifetime. Within 
the last six lifetimes we had the invention of the printed word, within 
the last four lifetimes was introduced accurate measurement, within the 
last two lifetimes the electric motor was invented, and the overwhelming 
majority of all material goods has been developed within the present 800th 
lifetime. 
Technology has been defined numerous times, but Fischer (1971) stated 
succinctly: 
Technology is the totality of the means employed by peoples to 
provide material objects for human sustenance and comfort. 
(p. 291) 
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Julius Stratton, President of M.I.T., noted in Cowles Encyclopedia 
(1967): 
The systematic interpretation of nature into a framework of law, 
we call science; the effort to convert experience and under­
standing to useful account is engineering, (p. 291) 
In addition, in Cowles Encyclopedia (1967) Elmer Engstron, former presi­
dent of R.C.A., felt: 
Technology is the fruit of the process. It involves both science 
and engineering, and it depends on their free interaction, (p. 
291) 
From a different viewpoint, Hardy (1975) disagreed with Stratton and 
Engstrom and proposed that: 
Technology is often equated with applied science. Technology 
itself has developed independently of science throughout most 
of recorded history. Technology does not usually include an 
organized and systematic series of observations, but simply 
develops by trial and error, (p. 8) 
Combined, the many definitions stressed that technology is a process of 
producing something useful through the application of knowledge. 
Schon (1967) suggested that technology was related to the development 
of techniques and processes for bringing about desired actions and for 
controlling and managing systems, rather than simply being confined to the 
production of goods and services. Technology has included any tool or 
technique, any product or process, any physical equipment or method of 
doing or making by which human capability is extended. 
Technology had developed more within the last two generations than 
any other period of human existence. With these developments and new 
products, better scientific practices, and new efficient industrial 
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organizations, society received, depending on your viewpoint, the best or 
worst of what modern technology has provided. 
Technology has brought increased output of goods and services, 
accuracy and speed of record keeping, less physical labor and easier 
living with labor saving devices. As technology developed, new employment 
opportunities were created, even though other jobs were eliminated. 
Elliott and Elliott (1976) saw that the basis for technology is eco­
nomic. As an example, the vast military organization plowed money into the 
development of new weapons and support systems which resulted in themselves 
the development of more technologies that were applied to nonmilitary use. 
Galbraith (1967) picked out technology as the crucial variable in 
analyzing economic change: "in examining the intricate complex of eco­
nomic change, technology having an initiative of its own, is the logical 
point at which to break in," although he concluded that: "technology may 
not only cause change, it also responds to change" (p. 20). 
Society and its needs in many instances controlled the application of 
technological developments. The effects of technology upon man and his 
environment are crucial issues. Technology reacted to changes demanded by 
society. The ecological movement involved issues such as clean air, clear 
waterways, and controlled use of nuclear energy. New technologies were in 
turn created by the effects of original technologies. 
Why did it take so long for man to become aware of the relationship 
between technology and the ecological system? The seeds of this problem 
have grown since the earliest development of technology which committed 
man to exerting mastery over nature. Past experiences at Seabrook, New 
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Hampshire nuclear power plant construction sites during 1978 indicated the 
strong feelings of society and the possible harmful effects of nuclear 
power to the environment ("Thousands Expected for Protest at Seabrook 
Nuclear Test Site," 1978). 
DeBono (1971) and Hardy (1975) agreed with former U.S. Secretary of 
Defense Robert MacNamera that technology is a bigger danger than it could 
ever be a benefit. Technology could bring about the end of the human 
race, while without technology, the human race could survive. Without 
obvious advances in "easier" living, agriculture production, machines 
capable of operating themselves, there was the negative factor of doing 
ourselves in with such technology as neutron bombs, H-bombs, missiles and 
other devices designed for destructive purposes. 
Construction Technology 
Derry and Williams (1960) described a short history of construction 
technology beginning from Palaeolithic man who lived in caves to Neolithic 
man who lived above ground in easily dismantled wood dwellings. Permanent 
wood structures used mortise and tenon joints during the Stone Age (2nd 
millenium B.C.). The Egyptian period around 2000 B.C. brought about the 
stone and brick construction techniques. The Greeks and Romans developed 
systematic town planning and building construction. The Romans further de- , 
veloped the stone arch which used a wedge shaped block. The Romans also 
developed programs of civil and military engineering. Construction tech­
nology declined during the middle ages (Dark Ages - 537 A.D.). Gothic 
style with its spires made an appearance in 1137, while around 1500 
skeleton frame building technology was developed. Stone and brick were 
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formed by masons while wooden beams and trusses were shaped by carpenters. 
In general, the Italian Renaissance, about the year 1450, revived the 
classical method (architecture which involved the employment of domes 
instead of the Gothic spire). Brick became a popular material along the 
coastland in the 1750's when wood was scarce. Inferior brick created the 
process of facing or plastering a stucco finish over the brick. The 18th 
century brought about the use of cast iron beams which were later replaced 
with lighter steel beams. In Chicago, during the 1830's, stud or bal loon 
framing methods were first used to speed up the construction of mass pro­
duced housing. Stud framing methods developed the basis for construction 
techniques employed in most modern residential construction in this 
country. The development of Portland cement with its reinforcement and 
quick drying time, in the 1890's, brought about another popular construc­
tion technique in building structures and roads. 
Many of the same materials have been retained in 20th century con­
struction, but the method of application differs in some instances. 
Machinery has replaced physical actions with more efficiency in performing 
numerous construction tasks. 
Technological changes in materials include the use of polyvinyl 
chloride (PVC) and other plastic pipes in place of cast iron, copper or 
clay product materials. In 1970, 70% of 2 inch diameter or less pipe was 
of the plastic materials. These were used in water supply, drainage, 
irrigation and gas applications (Kollarand Yougwirth, 1976, p. 6). 
Pitcher (1977) reported a drop of the use of clay products in recent 
years. Brick usage in residential housing started decreasing in 1971; 
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brick usage was 38% while in 1975 usage was reduced to 32%. Possible 
causes of this decrease are: (1) shortage of bricklayers, (2) high 
salary levels, and (3) ease of installing other products. The substitu­
tion of laminated plaster board, fiberglass tub and shower units replaced 
the interior ceramic and clay product types of products (p. 5). 
Williams (1974) noted that the demand for metal one story buildings 
expanded 147% during the 1963 to 1972 time period. Nongrain storage 
agriculture buildings accounted for much of this growth. Twenty percent 
of one story nonresidential buildings are of metal construction (p. 5). 
Construction materials have been influenced by recent space tech­
nology with such products as: (1) strong, lightweight, nonburning wall 
board materials available in complete wall sizes that eliminated joints 
common to sheetrock construction, and (2) fire prevention materials and 
products such as the smoke detector and improved insulation materials 
(Bivins and Macfadyen, 1974, p. 3). 
Technology has had an apparent effect upon construction methods and 
materials usage, but the industry has existed primarily because of the 
need for new construction and the remodeling of existing structures. 
Economics has dictated the need for construction activities. 
Sabghir's (1977) research reported in the trade publication, Con­
struction Review, noted that residential housing starts increased from 
900,000 in 1974 to 1.4 million in 1977. Nonresidential building was ex­
pected to increase another 7 or 8% in 1978 (p. 5). Large industrial con­
struction had decreased because of less need, while office building and 
warehouse construction was expected to increase at a rate of about 20% In 
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1978 (p. 6). Other construction activities such as public utilities de­
creased because of hesitancy over nuclear power plant expansion. Highway 
and street construction was down in 1977, but has increased due to the 
Public Works Act of 1977 (p. 7). 
In the area of residential alterations and repair, Rubinstein (1977) 
found an increase of 26% within the period of 1971-1973. Remodeling in­
volved the addition of rooms or rearrangement of building interiors (p. 
9). 
Since construction and its related technologies has been a major part 
of our society, Lauda (1976) suggested that technology be worthy as con­
sideration for curricular efforts. 
Innovative Programs in Industrial Education 
This section reviewed those industrial arts program proposals that 
were innovative in respect to the curriculum and its applications. 
With the use of Federal monies provided by the Vocational Education 
Act of 1963 and its 1968 amendments, industrial arts educators have 
attempted several approaches to assist the student to become aware of and 
understand the functions of industry. Industrial arts objectives were 
written to expose the student to a wide range of preparatory experiences 
that may assist the student in a future vocational or advocational pur­
suit. 
One innovative approach was the INTERPRETATION OF INDUSTRY via Stout 
State University's American Industry Project. Objectives of the American 
Industry Project were to develop an understanding of concepts that apply 
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directly to industry and to develop abilities for solving problems related 
to industry. Secondary education programs were divided into three levels: 
Level I: Eighth grade students work with a broad understanding 
of designated major concepts and their relationships, 
while solving simple related problems. As an exmaple 
one such concept and problem has to do with operating 
an industry in which the students organize and operate 
their own enterprise, becoming aware of problems ranging 
from the idea stage through packaging and.marketing. 
Level II: Ninth grade students concentrate on greater depth within 
each concept. 
Level III: This level allows the student to select a conceptual 
area of strong interest. The student uses research 
techniques to work out his problems using resources 
available throughout school and community. (Cochran, 
1970, p. 40) 
Wayne State University created the Functions of Industry Project 
which classified industrial activities destined to the needs of society. 
Exploratory experiences provided the direction for an understanding of the 
individual and industry (Cochran, 1970). 
Under the direction of Hackett (1964) the Georgia Plan for industrial 
arts encompassed a wide range of activities for grades K-12. The general 
objectives included: 
(1) Develop insights and understanding of industry and technology. 
(2) Develop understanding of requirements, opportunities, and working 
conditions in technical and industrial fields. 
(3) Develop an ability to use tools, materials, and processes to 
solve technical problems. (Cochran, 1970, p. 46) 
Kirby (1968) of the University of Wisconsin-Plattsville and others 
brought forth the Industriology Project. The objectives of this program 
involved: (1) solving industrial problems, (2) creating and designing 
products, (3) using industrial language, (4) applying education in practi­
cal ways, and (5) developing understanding and some skill in the use of 
the devices of industry. Activities Involved were: (1) research and 
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development, (2) finance, (3) manufacturing, (4) marketing, (5) industrial 
relations, and (6) purchasing. Cochran (1970) reviewed four major levels 
of the Industriology Project: 
Phase I: The development and structure of industry, grades 7 
through 9. 
Phase II: Basic elements and processes of industry, grades 9, 10, 
and 11. 
Phase III: Modern industries, grades 10, 11, 12 involved taking an 
industry beginnings with raw materials, manufacturing, 
distribution and service. 
Phase IV: Study of industry strictly from an occupational point of 
view. (p. 51) 
The CLUSTER or occupational families classifications is another inno­
vative approach. Grouping occupations has become visible in several inno­
vative industrial education programs. 
From the Detroit Public School came the Galaxy Plan that originated 
in 1961. This plan filled the gap found in conventional programs by pro­
viding students with an opportunity to explore a career cluster, to 
select a family of occupations, and then to engage in-depth experiences in 
specific occupations. The Galaxy Plan consisted of three phases: (Phase 
I) provided exploratory emphasis of the junior high level in the four 
clusters of (1) materials and processes, (2) visual communications, (3) 
energy and propulsion, and (4) personal services. Within the first phase 
imagination was stressed; (Phase II) students further explored the clus­
ters in more intensive units when manipulative skills were stressed; and 
(Phase III) eleventh and twelfth grade students selected a specific clus­
ter in which to specialize (Cochran, 1970). 
Project ABLE was a vocational program implemented for the students in 
Quincy, Massachusetts. This project began with an exploratory emphasis at 
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the junior high 9th grade with a technological base in: (1) mechanical, 
(2) electrical, (3) spatial, (4) chemical-biological, and (5) symbols and 
people. The high school program consisted of the occupational families of 
electricity-electronics, metals and machines, power mechanics, woodwork­
ing, plumbing, data processing, arts, health, home economics, and business 
education (Cochran, 1970). 
TECHNOLOGY ORIENTED PROGRAMS have received attention since the 
establishment of programs similar to Ohio State University's Industrial 
Arts Curriculum Project (1969). The Industrial Arts Curriculum Project 
(lACP) proposed three major objectives that encompass Bloom's (1968) 
cognitive, affective, and psychomotor learning domains: 
1. To create an understanding of the concepts, principles, gen­
eralizations, problems, and strategies of industrial technology. 
2. To develop an interest in, and an appreciation for industry as 
an integral part of the economic system that provides material 
goods for the satisfaction of human wants. 
3. To demonstrate knowledge and skills that will be useful in life 
situations of occupational, recreational, consumer, and socio-
cultural importance (Cochran, 1970, p. 79). 
The first year (grade 7) of lACP was The World of Construction in 
which a set of sequential practices common to the construction industry 
are studied. Laboratory activities included surveying, designing struc­
tures, laying brick, etc. The second year (grade 8) involved The World of 
Manufacturing which emphasized how industry managed production systems and 
serviced manufactured goods. The student studied planning, organizing and 
controlling production systems. The study of industrial technology re­
inforced other subject areas while it provided a system that produced 
constructed and manufactured goods. Learning by doing was stressed by 
group activities other than individual project methods common to many 
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traditional industrial arts programs. Psychomotor activities were heavily 
stressed in the lACP program. 
Primarily a junior high program, Maley's (1968) The Maryland Plan-
Industrial Arts; A Study of Industry and Technology, emphasized the as­
pects of research and experimentation. Program structure at the seventh 
grade level was based on the study of elements common to mankind, his 
tools and machines, power and energy, and communication and transporta­
tion. Eighth grade emphasized the study of industry. An industry was 
selected, then an in-depth study of the processes of that particular in­
dustry was studied. The ninth grade centered on greater depth of the 
study of industry with more complex group projects and more individual 
problem-solving techniques to arouse the students' interests. 
The Maine State Plan was implemented in 1963 by the Maine Department 
of Public Instruction which focused on a program of technology and method 
of research by Olson (1963) in his Technology and Industrial Arts publica­
tion. Program objectives included: 
1. To develop in each student an insight and understanding of in­
dustry and its place in society. 
2. To discover and develop student talents in industrial-technical 
fields. 
3. To develop problem-solving abilities related to the materials, 
processes, and products of industry. 
4. To develop in each student skill in the safe use of tools and 
machines, (p. 84) 
Seventh grade experiences stressed the point that industry in order to 
make a profit must organize in terms of finance, design and research, 
marketing, and production and sales. The students followed through with 
this approach with a class selected product. Eighth grade also emphasized 
manufacturing through different types of manufacturing industries. Tenth 
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grade studied manufacturing and construction industries. Eleventh grade 
studied power and transportation and electricity-electronics industries. 
Twelfth graders studied service industries. 
The method of combining different areas of curriculum within an 
organized structure was the approach of the INTEGRATIVE PROGRAMS. Funded 
by the Ford Foundation and applied in the New York City Schools in 1966, 
the Correlated Curriculum Project emphasized activities in mathematics, 
science, and English. Program objectives involved: (1) exploratory ex­
periences in business, health and industry, (2) help students adjust to 
school and work, (3) provide marketable skills in one area of technology, 
(4) assist in job placement, and (5) provide work experience while in 
school (Board of Education, New York City, 1967). 
North Carolina in 1965 implemented their Introduction to Vocations 
Program which had as its ultimate goal a vocational choice method. The 
program revolved around a ninth grade course titled Introduction to Voca­
tions. Units of study involved: (1) self-appraisal, (2) our economic 
system, (3) industrial, business, and professional occupations, and (4) 
the future. Students also researched occupations of interest and pre­
sented their findings to the class (Cochran, 1970, p. 28). 
Developed at Central Michigan University, Minelli and others authored 
The Partnership Vocational Education Project (1965). This project emphasized 
not only a working relationship with industry, but also coordination with 
other subject areas within the school curriculum. Objectives included: 
(1) provide a meaningful program through a correlated sequence in English, 
mathematics, science, and industrial education, (2) provide occupational 
25 
orientation so that the student can assess his competencies, and (3) de­
velop student skill in being adaptable to changes from school to job, job 
to job, and further professional development. This program started at 
ninth or tenth grade with the study of American industry much like several 
other programs. The 11th and 12th grades involved a sequence of industri­
al education, science, English, and mathematics courses. This program was 
designed for a high school with a vocational program, but it could be 
adapted to an industrial arts program in the high school with coordinated 
planning between major academic programs (Cochran, 1970, p. 31). 
Designed as a program for students planning to further their educa­
tion beyond the high school. The Richman Plan brought together the major 
relationships between the several fields of education. The processes of 
application to other curricula and real life situations was the intent of 
this project (Cochran, 1970, p. 34). 
Cochran's (1970) research indicated that there were similarities 
between some of the innovative industrial education programs. He compared 
objectives, content and teaching methods and found in terms of percentages 
the following commonalities: 
1. American Industry Project and the Partnership Vocational Educa­
tion Project = 78%. 
2. Industriology Project and the Partnership Vocational Education 
Project = 68%. 
3. American Industry Project and the Industrial Arts Curriculum 
Project = 62%. 
4. Galaxy Plan and the Industriology Project = 62%. 
5. Functions of Industry and the Industrial Arts Curriculum Project 
= 58%. 
6. Functions of Industry and the Industriology Project = 54%. 
(p. 107) 
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Curriculum Trends and Instructional Methods 
After the pilot programs involved with teaching industrial processes 
and vocational awareness were established, the Vocational Education Act of 
1972 (parts C and D) gave the states incentive to launch experimental and 
demonstration projects involving career education. Industrial Arts has 
made a unique contribution to career education by providing the student 
opportunities that will: 
1. Develop an understanding and appreciation of the role of the 
worker in industry and society, and positive attitudes toward 
life and work. 
2. Become aware of and explore talents, aptitudes, interests, and 
individual potential related to careers in industrial fields. 
3. Develop an understanding of career opportunities in industry, 
and develop those traits that will help students obtain and 
maintain employment (Hoyt, Pinson and others, 1973, p. 13). 
Wolansky and Duvall (1975) stated: 
Exponential growth of technological knowledge suggests grouping 
(clustering) of common concepts or content elements, a defensible 
route to effective management of greater quantities of knowledge. 
Clustering also allows for better organization of information into 
coherent units, (p. 60) 
In reference to industrial education teacher preparation, Betts 
(1974) studied teacher education programs in 32 schools and found that 28 
reorganized their curriculum into clusters of: (1) materials and proc­
esses, (2) graphic communications, and (3) power and energy (p. 14). 
Curriculum specialists have attempted to include elementary and 
secondary students when involved with the study of industry. The new 
industrial arts curriculum proposed by Olson (1972) was threefold: (1) 
the technical complex—the mean and median for technology, (2) the human 
complex--man is a creator and user of things, and (3) the culture com-
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pi ex--technology is a man-made force changing man and culture. Olson sug­
gested curriculum levels: (1) elementary to explore the "world of 
things," (2) the junior high involved handcrafting and manufacturing, (3) 
senior high school was involved in specialized directions, and (4) pro­
grams with special emphasis such as the handicapped (p. 37). 
The curriculum proposed by Olson (1972) created this reaction by 
Gelina (1972): 
The major problem seems to be that industrial arts has far too 
much potential content; we seem to have the possibility to teach 
almost anything in the industrial arts classroom. Maybe this is 
not a matter of too much content, but a lack of any real content 
which belongs uniquely to the field of industrial arts. (p. 130) 
The question of what should be taught in a given community even with 
all the suggested innovative programs available should be part community 
involvement. 
Andrews et al. (1978) indicated that the process of curriculum reform 
involves three factors: (1) the curriculum designer's conception of the 
"grand plan." (2) the community's conception of their "local needs," and 
(3) "the synthesis an adopted curriculum," the result of factors one and 
two (p. 11). 
Curriculum planning in theory was designed to serve all students. In 
reality industrial education programs were not always available to all 
students. Handicapped students who ranged from specific learning abili­
ties to physical impairment were not always encouraged to participate in 
industrial education programs. With the passage of the Education for all 
Handicapped Children Act of 1975 (P.L. 94-142) all education programs have 
been affected. Tomlinson and Albright (1977) noted that "significant 
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program modifications appear to be assured. Individualized and multiple 
learning strategies for a wide range of abilities and other needs will 
likely require curriculum modifications, more flexible schedules and 
course progress, differential or team teaching approaches, and more de­
tailed attention to an individual's needs and progress" (p. 31). 
As state departments of education improved curriculum guides, the 
concepts and ideas of career planning were included. Having followed the 
lead of Wisconsin (1973) and others, Iowa distributed The Iowa Guide for 
Curriculum Improvement in Industrial Arts, K-12 (1975) in 1975. This 
guide incorporated Bloom's (1968) cognitive, affective, and psychomotor 
factors of learning. The Iowa Guide indicated that industrial arts should 
be included as part of the divisions of career and industrial education. 
The goals of career education emphasized awareness and exploration of 
aptitudes for future reference. Industrial-technological involved the 
development of knowledge, skills, and technology. The elementary level 
emphasized system awareness and orientation in communication, production, 
and energy systems. The junior high programs developed clusters in 
graphic communications, manufacturing and construction, energy and power. 
The senior high broke up the clusters into specialized courses. 
There were several pilot programs for the general study of industry, 
lACP, American industry and others, but beyond exploration of technologi­
cal clusters, the specialized courses offered in the senior high school 
needed development. 
The U.S. Office of Education within the U.S. Department of Health, 
Education, and Welfare (HEW) developed in 1969 a curriculum guide for a 
29 
two-year post-secondary construction training institution. The guide 
emphasized well-equipped laboratories with students receiving practical 
experience. 
The State Department of Vocational and Technical Education (1973) in 
Stillwater, Oklahoma developed a guide titled Residential Carpentry. This 
guide was another two-year post-high school program, but parts of the cur­
riculum could be modified for the senior high. The guide focused on skill 
development because of its vocational emphasis for a salable skill. The 
guide encompassed the areas of: (1) leadership, (2) related information, 
(3) hand tools, (4) blueprint reading, (5) site preparation and layout, 
(6) forming, and (7) flooring. 
The Carpentry and Masonry Trade and Industrial Trades Preparatory 
Training Guide (1973), developed in Nebraska, emphasized post-high school 
vocational training with the following content: (1) safety, (2) blueprint 
reading, (3) labor and material estimating, and (4) tools and equipment. 
In addition to masonry were the operations of and the different methods 
and techniques of masonry work. The carpentry section added building site 
layout, footing and foundation, framing, and finishing. 
The Oregon State Department of Educational Instructional Services 
(1972) developed a guide. Program of Career Development, in building con­
struction for senior high grades 11 and 12. The guide was divided into 
seven occupational areas: (1) trowel trades, (2) carpenter, (3) iron 
worker, (4) floor layer, (5) pipe trades, (6) painter, and (7) roofer. 
The Department of Education of the State of Hawaii (1971) developed 
in their state The Industrial Education Instructional Guide for Construc­
tion a senior high school construction program as part of the industrial 
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arts programs. The guide is comprehensive in nature, but lacks ideas of 
activities for the instructor to implement. 
The Texas Education Agency developed the Construction Occupations 
Project which studied the areas of: (1) metal, (2) wood, (3) masonry, (4) 
electrical, (5) finishing, (6) heavy equipment operator, and (7) engineer­
ing and support services. The ninth or tenth grade student was exposed to 
all of these areas, then they were expected to specialize in one of these 
during the remaining high school years. This was much like a vocational 
program and not a general program that would give the student time to ex­
plore other programs. 
Super (1957) and Ginzberg (1951) felt that secondary students are not 
ready to commit themselves to a particular vocation or occupation. 
Secondary industrial education should have been involved with programs 
that stressed exploration, and occupational awareness within American 
industry, not training for specific types of vocations or jobs. 
Lux and Ray's (1973) review of the secondary construction programs 
revealed that: 
1. Such programs exist in only a few high schools. 
2. Nearly all the programs in operation are directed toward the 
development of skills and lead directly to employment. 
3. Many of the programs require much of the student's school time 
and thus prohibit those who enroll from acquiring a broad, 
liberal education. 
4. No existing program is both broad-based and transportable to 
other high schools in its present form. (p. 20) 
Ohio State University presented its Construction Education Curriculum 
Project (CECP) in 1974. This curriculum guide was designed especially for 
the senior high industrial education program as an extension of the lACP. 
This curriculum was intended to coordinate activities in the specialized 
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area of construction. The CECP guide outlined chapters in: (1) industri­
al education in the senior high school, (2) structuring the content of 
construction technology, (3) an analysis of industrial arts curriculum 
proposals, (4) future of construction, (5) structure of construction 
technology, (6) selection of course content, (7) proposed courses for the 
senior high school, and (8) organization, management, and evaluation of 
the CECP. 
Industrial arts teacher educators have recognized that to implement 
the new industrial arts curriculum and state department of education 
guides, that teacher education is necessary. This has been manifested by 
the many workshops conducted on college campuses concerning the Industrial 
Arts Curriculum Project. Curricular activity has not been directed toward 
the senior high school industrial education program. The activity that 
has been the direction of this study was that of construction technology 
programs in the Iowa senior high schools. 
Wolansky (1978) in reference to the construction industry wrote in 
the Iowa Industrial Education Association Newsletter; 
It is very likely that the capital investment in equipment, real 
estate, and materials will continue to climb per employee. Con­
tractors will need not only persons who can carry out the fabrica­
tion of planned structures, but individuals who can cope with and 
improve the techniques, practices, and efficiency of their skills, 
(p. 4) 
Many of the workers in construction at one time or another will be 
teachers, vocational or industrial arts. Little research in relationship 
to program activities and methods of instruction in construction tech­
nology has been conducted. 
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Construction workshops have been a development of the industrial 
education departments at Iowa State University and the University of 
Northern Iowa. In 1968, ISU in partnership with the Master Builders of 
Iowa developed construction trades workshops with emphasis in carpentry, 
concrete, and masonry skills. One year later, UNI developed an additional 
workshop which included construction trades experiences with electrical, 
plumbing, heating and cooling. 
Carver (1972) surveyed carpentry, masonry, and concrete workshop 
participants for the years 1968-1971. Carver's survey discovered that 80% 
of the teachers introduced a course, courses, or a unit involved with 
building construction during the 3 year interval. Seventy-six percent 
were high school programs. 
Bush and Allen's (1964) "New Design" contended that the old design 
for secondary education was a closed system. Their New Design proposed 
flexible scheduling schemes based partly on the Trump Plan (1968) of large 
group, small group instruction and independent study. Bush and Allen's 
program took advantage of team teaching, teaching machines, programmed 
learning and new curricula. Trump's plan removed barriers of inflexible 
class schedules and poor staff utilization. The staff included profes­
sional teachers, paraprofessionals, teacher aides, consultants from the 
community, and staff specialists. 
Ighedo's (1976) research of post-secondary vocational-technical pro­
grams in Iowa indicated that the lecture method of instruction is not 
employed extensively as the main approach to instruction in vocational 
technical courses. 
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The thought of organizing instruction for the individual was not new. 
Pressey (1926) stated: 
The average teacher is woefully burdened by such routine of drill and 
information-giving. It would seem highly desirable to lift from her 
shoulders as much as possible of this burden and make her free for 
those inspirational and thought-stimulating activities which are, 
presumably, the real functions of the teacher, (p. 374) 
One innovation to instruction was individualized teaching. Not for­
getting the one room school house of past years, individualized instruction 
had become the "renewed" instructional method of the last decade. 
Noar (1972) felt that children should be given opportunities to de­
velop the skills of independent learning as early as possible. Bishop 
(1971) categorized individualized education to: (1) organization-team 
teaching, flexible scheduling, nongraded curricula, large and small group 
instruction, (2) curriculum development-involved LAPS and other programmed 
styles, (3) educational technology—audiovisual media, teaching machines, 
programmed instruction, and computer assisted instruction, and (4) educa­
tion facilities--space requirements for large and small group instruction, 
independent study, resource centers and teacher planning areas. 
Bro (1974) noted: 
Many teachers who are convinced of the value of individualized 
instruction seem to be doing little to implement it. (p. 104) 
Several excuses were given including: (1) lack of time, (2) lack of 
money, (3) tradition of existing program schedule, and (4) no professional 
assistance. 
In reference to individualized instruction. Bloom (1968) concluded 
that nearly all students can achieve mastery if given time and quality 
instruction. The correlation between aptitude and achievement should be 
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close to zero. Bloom felt that teaching for mastery should help the 
"weakest" student. 
Gagne (1977) suggested that the prerequisites for learning are con­
nected in a hierarchical fashion. Learning was described as a step-by-
step approach through the hierarchy of prerequisites until the desired 
learning-behavior was obtained. Effective instruction required careful 
sequencing of learning tasks. 
Green (1976) listed the characteristics of a Personalized System of 
Instruction (PSI) to be: (1) work at student's own pace, (2) pass unit 
before moving on to next step, (3) lectures, live events only for enrich­
ment purposes, (4) essential subject matter is presented in writing, on 
tape, on film by computer when the student is ready for it, and (5) 
proctor will evaluate work immediately (p. 9) 
Austin and Gilbert (1973) discovered at Michigan State University 
that with physics low aptitude students did indeed benefit more from PSI 
than the lecture method. However at the University of Michigan, Kulik et 
al. (1974) found that with psychological statistics high aptitude students 
profited most from PSI. Kulik et al. (1976) found that the variables of 
course materials, and teaching procedures controlled how high and low 
aptitude students are affected by PSI. It was important to note that high 
or low aptitude students did not appear to be hindered by PSI. 
Keller (1968) suggested that the problems of evaluations, meeting 
academic standards, and accreditation occur when the concepts of everyone 
mastering the materials could earn an "A" evaluation. Some scheme for 
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evaluating the time it takes to master the material will need to be 
devised. 
To make the individualized instruction approach more efficient the 
use of Computer Assisted Instruction (CAI) was employed. Zinn (1969) 
categorized CAI into three modes of instruction: (1) drill, author con­
trolled tutorial and dialogue tutorial, (2) simulation and gaming, and (3) 
scholary aids. The drill mode is based primarily upon the learning theo­
ries of Skinner (1958) and Crowder (1960) involved with reinforcement and 
branching techniques. Author controlled tutorial programs were an attempt 
to produce individual adaptations of lectures or textbook material. The 
PLATO (Bitzer et al., 1967) project at Illinois is an example. Dialogue 
tutorial attempted to give the impression of conversation with the comput­
er. The student had the illusion that he was in control of the learning 
session as experienced by Taylor's (1968) physics problem session. The 
computer program that illustrated a simulation or game was designed to pro­
vide an appropriate reply, regardless of student input. This operation 
provided decision making skills. Programs ranged from realistic represen­
tations, military and space activities, which were difficult to achieve, to 
abstract principles. An example of this program was the Sumerian game 
(Wing, 1966). Information handling and problem solving have been classi­
fied under scholary aids. General application has been slow in occurring. 
Travers (1963), Banathy (1970), and Lawson (1974) divided competency 
based instruction (CBI) into three steps: (1) goal analysis, the breaking 
down of terminal goals into en route or enabling tasks, (2) determining 
learner pre-instructional behavior, ascertaining through testing, what 
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competencies the learner possesses prior to instruction, and (3) formulat­
ing instructional events, which include practice of performance, practice 
of knowledge, and presentation of knowledge. 
Very few studies have been conducted concerning construction trades 
instructional techniques. Studies related to construction have been re­
viewed. 
Activities that involved the Industrial Arts Curriculum Project 
prompted Dugger (1970) to survey students from three groups: (1) lACP-
World of Construction, (2) traditional industrial arts students, and (3) 
nonindustrial arts students. The findings of the research found: (1) no 
significant differences among the three groups on the General Industrial 
Arts Test, (2) IQ was a valid predictor on mean achievement level, and (3) 
age was not a significant predictor of student performance. Dugger's 
(1970) study also indicated that no majority of the three groups indicated 
a future interest in woodworking, metalworking, drafting or construction. 
Predicting success in a school program gave Gwydir (1957) the incen­
tive to develop a prediction technique involved with the construction 
technology curriculum at New York City Community College. This study 
indicated a strong positive relationship between: (1) high school math 
average, (2) score on the Numerical Ability Test of the Differential 
Aptitude Test (DAT), and (3) overall high school grade average in com­
parison to success in construction technology curricula. Very low corre­
lation between success in construction curricula and verbal reasoning, 
mechanical reasoning, and abstract reasoning of the DAT. 
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Brown (1974) developed a method of forecasting building trends with a 
prediction model which included the variables of economics and historical 
data. This forecasting model was designed for office building construc­
tion with a one and one-half year prediction. 
Many construction employees have been trained by the apprenticeship 
method. Brighton's (1965) research involved a survey of Joint Apprentice-
ship-Committees in Oklahoma. The findings indicated that the following 
criteria were important for apprentice selection: (1) possession of 
manipulative skills, (2) recommendations from previous employers, (3) high 
school graduation and a high school transcript, (4) test results of spe­
cial trade organization tests, (5) related school subjects of mathematics, 
industrial arts, specialized vocational courses, and (6) attitude, 
attendance, interest, and ability to get along with other people. Con­
sidered of not much importance in apprentice selection were: (1 ) recom­
mendation from school, (2) family members already in trade, (3) English, 
social studies, school behavior, and (4) leadership. 
Research devoted to a particular building construction activity were 
limited. Bergstrom (1970) designed an instructional system for teaching 
concepts involved with concrete construction. This study compared groups 
of junior high, high school, and adults in their ability to learn concrete 
construction knowledges by the use of film loops, filmstrips, and guide 
books. The findings indicated that: (1) all groups achieved success in 
learning, (2) adults generally took less time to achieve program than 
younger groups, (3) high ability individuals were faster in completing 
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lessons, and (4) there was a significant difference between pre-test and 
post-test scores. 
Follow-up procedures have been an effective method of evaluating 
programs. Hyder (1971) studied the effectiveness of summer workshops for 
teachers of the Industrial Arts Curriculum Project. Research conclusions 
included: (1) lACP workshops were effective in terms of purposes and ob­
jectives, and (2) 40% of those students in attendance developed an lACP 
program within one year. 
A study of construction trades workshop participants in the areas of 
carpentry, masonry, and concrete was the motivation for this study. Re­
search was examined in the areas of changes or additions in programs, 
units related to carpentry, masonry, and concrete activities of construc­
tion trades workshops participants and workshop nonpartici pants. 
Summary 
The literature review was divided into three sections: (1) techno­
logical development, (2) selection of relevant information of innovative 
programs in industrial education, and (3) the review of curricular trends 
and instructional trends. 
Technology was defined as a process of creating ideas and products 
that were considered useful to mankind (Fischer, 1971; Stratton and 
Engstrom in Cowl es Encyclopedia, 1967). Others defined technology as a 
process of management, which acted as a basis for our economic system 
which in turn produced change in our society or was itself created by 
change (Schon, 1967; Elliott and Elliott, 1976; Galbraith, 1967). Care 
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must be taken with the use of technology, or it could be a bigger danger 
than a benefit was the theme of DeBono (1971) and Hardy (1975). Construc­
tion technology ranged from the easily dismantled wood buildings of Neo­
lithic man to 20th century permanent wood and steel building construction 
(Derry and Williams, 1960). The demands for new construction methods and 
materials has changed some construction practices (Kollar and Yougwirth, 
1976; Pitcher, 1977; Williams, 1974; Bivins and Macfadyen, 1974). Con­
struction activities have generally increased in most types of construc­
tion needs (Sabghir, 1977; Rubinstein, 1977). 
Many innovative programs in industrial education were developed as a 
result of federal assistance through the Vocational Education Act of 1963 
and its 1968 amendments (Cochran, 1970). Further the Vocational Education 
Act of 1973 (parts C and D) encouraged the development of experimental and 
demonstration projects related to career education. Several industrial 
education educators felt that the organization of technological knowledge 
should be organized into groups or clusters (Wolansky and Duvall, 1975; 
Olson, 1972). Industrial education educators must evaluate their goals in 
terms of the needs of the students and community was the feeling of Gelina 
(1972) and Andrews et al. (1978). Several states such as Wisconsin and 
Iowa have developed industrial arts curriculum guides which included con­
struction trades as a part of the total industrial arts program. Con­
struction programs encompass post-high school employment as the goal were 
emphasized in the Oregon Plan, Hawaii Plan, and Nebraska Carpentry and 
Masonry Guides. Super (1957) and Ginzberg (1951) felt that occupational 
choices at the secondary level and the resulting training were not de-
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sirable. Before students can be taught construction trades, the teachers 
themselves must learn the necessary skills. Industrial arts teachers 
through the efforts of ISU and UNI had the opportunity to receive con­
struction trades training by the attendance of summer construction trades 
workshops in the areas of concrete, masonry, and carpentry, beginning with 
the summer of 1968. 
Instructional methods based on the Trump Plan (1968) influenced the 
development and interest in individualized instruction (Gagne, 1977; 
Green, 1976). Further methods of instruction included computer assisted 
instruction (Zinn, 1969; Bitzer et al., 1967; Wing, 1966) and competency 
based instruction (Travers, 1963; Banathy, 1970; Lawson, 1974). 
Few studies were conducted in the area of construction trades in­
structional techniques. A study related to lACP follow-up and program 
evaluation was conducted by Dugger (1970) which revealed that no signifi­
cant differences between lACP students and traditional industrial arts 
students as measured by the General Industrial Arts Test. Hyder (1971) 
found that 40% of the teachers that attended an lACP workshop created a 
program in their home school within one year. 
There appeared to be a need for research into the programs that 
teachers of construction trades attended. One such example, was the 
summer construction trades program offered at Iowa State University and 
the University of Northern Iowa with emphasis in the construction trades 
of concrete, masonry, and carpentry. 
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CHAPTER III. METHODS AND PROCEDURES 
This chapter includes the discussions of the methods and procedures 
that were used to obtain and analyze the data for this study. This study 
was conducted at Iowa State University in the Department of Industrial 
Education. The purpose of this study was to provide construction trades 
workshop planners information concerning the program effectiveness in 
terms of course objectives and developing community relationships. 
This chapter describes the following activities: 
1. Population and sample utilized in the study. 
2. Instrument development. 
3. Data collection. 
4. Analysis procedure. 
Population and Sample 
The population for this study was composed of teachers who attended 
the summer construction trades workshops in concrete, masonry, and carpen­
try at Iowa State University and the University of Northern Iowa for the 
years 1968 through 1977. Table 1 shows the breakdown of student enroll­
ment at the summer construction trades workshops. It should be noted that 
the construction trades workshops were rotated between the two universi­
ties for the years 1975 and 1976. The mechanical trades workshop was pro­
vided by Iowa State University, while the University of Northern Iowa 
provided the construction trades workshop during this period. The 
mechanical trades workshops were not included as part of the study. 
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Table 1. Distribution of construction trades workshop enrollment for the 
years 1968-1977 
Year 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 Total 
ISU 14 18 17 18 10 10 12 16 115 
UNI 18 18 15 _y_ 
Total 166 
A list of workshop participants was compiled with the assistance of 
workshop instructors, past and present, from ISU and UNI. With the 
knowledge that many workshop participants were no longer teaching within 
the state of Iowa, the sample of this population consisted of those who 
were located by identifying their names and addresses by means of the Iowa 
Department of Public Instruction computer search. Ninety-six Iowa work­
shop participants from the original population of 166 participants 
(57.8%) were located including their name, courses taught, and school 
address. 
Serving as a control group were Iowa teachers currently teaching 
construction trades who had not attended the construction trades work­
shops. This control group was also located by means of the DPI computer 
search, listing teachers who were teaching construction trades courses in 
Iowa according to the DPI records. Teachers who attended the construction 
trades workshops and those who taught the same course in the same school 
were deleted from the survey mailing in the control group. Sixty 




Several follow-up survey instruments formats were examined during the 
literature review (Ighedo, 1976; Keul, 1978; Carver, 1972). None of the 
instruments was directly applicable to this study. A questionnaire was 
developed to achieve the desired information for this study employing 
desirable features from several other questionnaires. The instrument was 
designed to reveal the following information: 
1. Personal data concerned with job responsibility and location of 
employment. 
2. School population data. 
3. School and community involvement in program implementation. 
4. Construction program objectives in secondary schools. 
5. Activities of construction trades provided to students and 
methods of presentation. 
6. Cooperative experiences between school and community. 
After the review of the questionnaire by graduate committee members, 
the following suggestions for revision were made: 
1. Shorten the questionnaire. 
2. Include a section for the follow-up of high school construction 
students' employment after leaving school, if the information 
could be obtained. 
Data Collection 
A total of 156 construction trades follow-up questionnaires were 
mailed. Of this number, 60 were mailed to construction trades nonpartici-
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pants and 96 were mailed to workshop participants. Two weeks after the 
questionnaires were mailed, the number of returned questionnaires was 18 
for the nonpartici pants and 52 for the participants. A follow-up letter, 
with another questionnaire, was mailed to those who had not responded to 
the survey. As a result, a total of 35 were received from the nonpartici-
pants, while a total of 61 were received from the workshop participants. 
For the workshop participants, a rate of return of 63.5% was achieved, 
while for the nonparticipants, a rate of 58.3% was achieved. 
Not all questionnaire respondees were involved with the actual teach­
ing of construction trades or teaching in secondary schools as shown by 
Table 2. Table 3 indicates the level of teaching in secondary schools of 
workshop nonparticipants. 
Table 2. Workshop participants returned questionnaires by educational 
teaching level 
Level Number Percent 
High school 41 67.2 
Junior high school 12 19.7 
Jr/Sr high school 3 4.9 
Post-secondary teacher 2 3.3 
Not teaching industrial arts 2 3.3 
Administrator 1.6 
Total 61 100.0 
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Table 3. Workshop nonpartici pants returned questionnaires by educational 
teaching level 
Level Number Percent 
High school 28 80.0 
Junior high school 2 5.7 
Jr/Sr high school _5 14.3 
Total 35 100.0 
Of the 61 questionnaires returned from the workshop participants, 40 
(65.5%) indicated that they were involved with construction trades and 
therefore these 40 questionnaires were used for analysis. Out of 35 work­
shop nonpartici pants, 32 returned questionnaires were analyzed as the con­
trol group. 
Analysis Procedure 
Several meetings were conducted with Dr. Richard Warren of the ISU 
Statistics Department to discuss data analysis. It was suggested that 
meaningful analysis of the data would be obtained by: 
1. Calculating the statistical "t" test by the match-pairs method 
for those questionnaire items involving the Likert Scale format 
for the before and after experience responses of construction 
workshop participants (Steel and Torrie, 1960, p. 79). 
2. Calculating the statistical "t" test for measurable differences 
between the unpaired individuals for groups of workshop partici­
pants and nonparticipants (Steel and Torrie, 1960, p. 82). 
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3. Calculating the Spearman rank correlation and its associated "t" 
test for the same groups in suggestions 1 and 2 for testing the 
order of items by the groups (Steel and Torrie, 1960, p. 409). 
4. Calculating percentages for data associated with workshop par­
ticipants before and after reactions to program objectives, 
student activities, and materials coverage, and teaching methods. 
5. Calculating the Chi-Square analysis for measurable differences 
between workshop participants and nonpartici pants in terms of 
program objectives and student activities (Downie and Heath, 
1959, p. 165). 
6. Calculating the Chi-Square analysis for differences in course 
content coverage and methods of instruction between workshop 
participants and nonpartici pants. 
7. Tabulating percentages of data involving student follow-up. 
Because of small sample sizes, the suggestions of Steel and Torrie 
(1960) were recognized: 
In the case of small sized experiments, it is possible that the 
null hypothesis will not likely be rejected if these levels are 
required, unless a large difference exists. This suggests the 
choice of another level of significance, perhaps 10% for small 
experiments, (p. 69) 
In cases of no significant changes, the analysis further examined the 
data at the 10% level (i.e., 6= .1) instead of the 5% (i.e., 6= .05). 
The findings chapter presents the follow-up study results in terms of 
statistical analysis. Tables were constructed depicting percentages, 
Spearman rank order correlation, Chi-square and statistical "t" test 
measures for significant changes. 
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The conclusions chapter provides a comparative analysis of the 
curricula taught by workshop participants and the curricula taught by 
workshop nonpartici pants to their respective home school secondary level 
students. Data are analyzed in terms of the major questions of the study. 
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CHAPTER IV. FINDINGS 
The objective of this study was to examine the following major ques-
ons: 
1. Were new construction trades programs started at the partici­
pant's school after workshop attendance? 
2. Was there interaction between educational and community personnel 
when implementing construction trades programs? 
3. Was there change in the degree of community-educational involve­
ment in maintaining construction trades programs of (a) workshop 
participants and (b) nonparticipants? 
4. Were there any measurable differences in construction trades 
program objectives, activities, and instructional content and 
methods between workshop participants and nonparticipants? 
Analysis of the data was organized into the following nine sections: 
1. General information about workshop participants. 
2. General information about workshop nonparticipants. 
3. Factors affecting program implementation. 
4. Degree of community-education involvement. 
5. Construction trades program objectives. 
6. Construction trades program instructional coverage. 
7. Construction trades instructional methods. 
8. Construction trades student activities. 
9. Follow-up placement of former high school construction trades 
students. 
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General Information about Workshop Participants 
This section describes survey data of respondents about school em­
ployment, and the construction program which existed within one's school. 
Of 61 respondents, 56 were secondary industrial arts teachers of 
which 48 (85.7%) were still employed with the same school district as when 
they attended the summer workshop. Of this group, 40 (71.4%) indicated 
the existence of a construction trades program including carpentry, con­
crete, and/or masonry instruction in their school district. Tables 4 and 
5 summarize the data of 56 secondary industrial arts teachers. 
Table 4. The analysis of secondary industrial arts teachers' employment 
(n = 56) 
Employment Number Percent 
Same school district before and 
after workshop attendance 48 85.7 
Different school district after 
workshop attendance 6 10.7 
Undergraduate student at time of 
workshop attendance _2 3.6 
Total 56 100.0 
Questionnaires returned from workshop participants consisted of 
67.2% high school instructors. Table 2 in Chapter III summarized the 
breakdown by educational level. As depicted in Table 6, school district 
data about construction trades program existence before and after workshop 
attendance indicated a 60.7% increase of new construction trades programs 
implemented after workshop attendance. 
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Table 5. The analysis of secondary industrial arts teacher involvement in 
construction programs at the time of the study (n = 56) (* = 
more than one choice was possible) 
Involvement* Number Percent 
Respondent teaches construction trades 23 41.1 
If not teaching construction, did at 
one time 6 10.7 
Not teaching construction, but 
assisted in program development 21 37.5 
Assisted with construction program 
development in other schools 8 14.2 
Table 6. Workshop participants construction trades programs (n = 56) 
Number Number 
Program before Percent after Percent Difference 
No 50 89.3 16 28.6 -60.7 
Yes 6 10.7 40 71.4 +60.7 
A majority, 89.3%, of the workshop participants indicated no con­
struction program in their school district before workshop attendance. 
Respondents averaged 18.8 students per year in their construction trades 
programs after they established a program or maintained an existing pro­
gram. As depicted in Table 7, 15.52 months was the mean for the implemen­
tation of 34 new construction trades programs after workshop attendance. 
Of 40 construction trades respondents, two were teaching drafting and 
other construction related activités. Six teachers included construction 
as part of Industrial Arts Curriculum Project's World of Construction 
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Table 7. Time period elapsed before construction trades program implemen­
tation (n = 56) 
Time Number Months Percent 
Secondary schools (new program) 
1 year (12 months) 25 300 73.5 
2 years (24 months) 8 192 23.5 
3 years (36 months) J_ 36 3.0 
Subtotal 34 528 100.0 
Schools with previous program 6 
Did not have program 16 
Total 56 
Mean time elapsed = 15.52 months 
(Cochran, 1970, p. 77). Twenty-six industrial arts teachers used the unit 
shop format while 12 employed the general shop for construction trades 
instruction as summarized in Table 8. 
Table 8. Laboratory organization of workshop participants who taught con­
struction trades (n = 40) 
Organization Number Percent 
Unit shop 20 50.0 
General shop 12 30.0 
Unit shop (lACP) _6 15.0 
Subtotal 38 
No responses 5.0 
Total 40 100.0 
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The sample of 40 respondents with construction trades programs re­
ported school building enrollments ranging from 150 to 2300 students. 
Table 9 summarized the data in terms of means and numbers above and below 
this mean. 
Table 9. Enrollment distribution from workshop participants with con 
struction trades programs (n = 40) 
Level Mean Number Percent 
High school 711.2 
Above mean 9 26.5 
Below mean 73.5 
34 100.0 
Junior high school 978 
Above mean 1 16.7 
Below mean _5 83.3 
6 100.0 
Total 40 
General Information about Workshop Nonparticipants 
The control group of nonparticipants consisted of 35 returned ques­
tionnaires. Thirty-two of the questionnaires were considered useful for 
the study, while the other three were not completed. All of the respond­
ents from the nonparticipants group were construction trades teachers in 
Iowa secondary schools. Table 2, located in the methods and procedures 
chapter, summarized these data. 
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School enrollment data obtained from nonparticipants indicated a 
range of 150 to 2100 students as shown in Table 10. 
Table 10. Enrollment distribution from workshop nonparticipants (n = 32) 
Level Mean Number Percent 
High school 547.6 
Above mean 6 22.2 
Below mean 14 51.9 
No response J_ 25.9 
27 100.0 
Junior high 840 
Above mean 2 40.0 
Below mean __3 60.0 
5 100.0 
Total 32 
Twenty-three (71.9%) respondents from the workshop nonparticipants 
indicated the use of the unit shop in their construction trades program. 
Table 11 summarizes the data for laboratory organization. 
The number of students enrolled in high school construction trades 
classes was analyzed. Based upon 12 responses to this question, a mean of 
16 students per year was reported for high schools. For the two junior 
high school respondents an average of 120 students per year was reported. 
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Table 11. Laboratory organization of workshop nonpartici pants 
Organization Number Percent 
Unit shop 19 59.4 
General shop 9 28.1 
Unit shop (lACP) _4 12.5 
Total 32 100.0 
Junior high school programs were generally required, while high 
school programs were elective which explained the large difference in en­
rollment figures between high school and junior high school. 
Factors Affecting Program Implementation 
Forty workshop participants reported data for the categories of 
before and after workshop attendance. The industrial arts instructor 
(item 18) ranked first in both categories, with a higher mean score in the 
after category. Junior high principals were ranked low, perhaps because 
the survey respondents were mostly high school instructors. Overall com­
parisons of before and after categories of personnel involved in program 
implementation, indicated a high correlation of .95. Squaring the corre­
lation equaled .9025. Interpretation indicates 90.25% of the variability 
of the before factor explained the after factor or vice versa. Little sig­
nificant change in ranking occurred between the two categories as indi­
cated by the "t" test score of 9.62. Table 12 summarizes the data of 
program implementation for workshop participants. 
Table 12. Program implementation, participants before and after workshop attendance. Spearman rank 
correlation and "t" test 









mean Correlation = r^ 
13 Superintendent 1.55 5 5 1.93 r^ = .95 
14 HS principal 1.83 3 3 2.25 t = 9.62 
15 JHS principal 1.30 10.5 12 1.38 significant 
16 lA department head 2.88 2 2 3.30 
17 Curr. director 1.38 6 6 1.63 
18 IA instructor 3.60 1 1 4.38 
19 School board member 1.32 9 8.5 1.53 
20 Professional organization 1.35 7.5 7 1.55 
21 Trades organization 1.20 12 11 1.40 
22 Guidance 1.35 7.5 10 1.45 
23 Students 1.63 4 4 2.18 
24 Parents 1.30 10.5 8.5 1.53 
d.f .  = 10 6  = .05  table  t  = 2 .228 
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The comparison of the sample of participants after attendance and the 
control group of workshop nonpartici pants indicated that the industrial 
arts instructor ranked first in both groups, while the junior high princi­
pal was ranked last. As displayed by the data in Table 13, a very high 
correlation was indicated between the two groups along with a significant 
"t" test score. This analysis indicated very little change in ranking be­
tween the workshop participants and the nonparticipants for items involved 
with program implementation. 
The matched pairs statistical analysis for the "t" test revealed 
measurable differences with the before and after affects of the following 
educational and community individuals: 
Item 13. Superintendent 
14. High school principal 
17. Curriculum director 
18. I. A. instructor 
23. Students 
24. Parents 
Table 14 shows the analysis for matched pairs of the "t" test for 
workshop participants. 
The comparison of the sample of 40 workshop participants and the 32 
nonparticipants determined by the unpaired "t" test analysis revealed 
that, at the 5 percent significance level, no measurable differences were 
detected for the 12 educational and community personnel involved with con­
struction trades program implementation. Further analysis, at the 10 per­
cent significance level, indicated a measurable difference with the item 
Table 13. Program implementation, parti cipants-nonparticipants. Spearman rank correlation and "t" 
test 
Participants Nonparticipants 
Item Statement mean rank rank mean Correlation = r^ 
13 Superintendent 1.93 5 3.5 2.25 r = .88 
s 
14 HS principal 2.25 3 3.5 2.25 t = 5.99 
15 JHS principal 1.38 12 12 1.09 Significant 
16 lA department head 3.30 2 2 3.90 
17 Curriculum director 1.63 6 9 1.63 
18 IA instructor 4.38 1 1 4.28 
19 School board member 1.53 8.5 6 1.88 
20 Professional organization 1.55 7 11 1.47 
21 Conmunity trades 
organization 1.40 11 10 1.50 
22 Guidance counselor 1.45 10 S 1.66 
23 Students 2.18 4 5 1.97 
24 Parents 1.53 8.5 7 1.69 
d.f .  =10 6 = .05  table  t  = 2 .228 
Table 14. Program implementation, participants before and after workshop attendance, matched pairs 
"t" analysis 
Mean 
Item Statement Before After Calculated t Significance 
13 Superintendent 1.55 1.93 2.42 Significant 
14 HS principal 1.83 2.25 2.61 Significant 
15 JHS principal 1.30 1.38 .62 Not significant 
16 lA department head 2.88 3.30 1.67 Not significant 
17 Curriculum director 1.38 1.63 2.09 Significant 
18 lA instructor 3.60 4.38 2.66 Significant 
19 School board member 1.32 1.53 1.97 Not significant 
20 Professional organization 1.35 1.55 1.75 Not significant 
21 Coranunity trades organization 1.20 1.40 1.84 Not significant 
22 Guidance counselor 1.35 1.45 1.00 Not significant 
23 Students 1.63 2.18 3,16 Significant 
24 Parents 1.30 1.53 2.50 Significant 
d.f. 39 Ô = .05 table t = 2.0231 
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involved with the junior high principal (Item 15). Workshop participants 
indicated a higher mean for 4 of 12 items (33%). 
Workshop nonpartici pants reported higher mean scores with 6 of 12 
items (50%) comparing program implementation by educational and community 
personnel as shown in Table 15. 
Degree of Community-Educational Involvement 
Employment of the matched pairs "t" test analysis at the 1 percent 
level found measurable changes in most items of community-educational in­
volvement of workshop participants with the following exceptions: 
Item 80. Community assists instructor in terms of enhancing skills 
and knowledge. 
82. The use of an advisory council. 
The largest mean score change in statements involved item 87 (career 
education includes construction). The smallest mean change occurred in 
item 82 (advisory council is available). Table 16 shows the analysis of 
the community-educational involvement of different groups and individuals. 
Changes were expected because of the sample of 40 construction trades 
programs, 34 new programs were implemented after workshop attendance. 
Employment of an unpaired regular "t" test analysis between workshop 
participants and nonparticipants revealed a change at the 5 percent sig­
nificance level with item 80 (community assists the instructor) and item 
85 (active in trades organizations). A higher mean score for these items 
was reported by the workshop nonparticipants than for the workshop par­
ticipants. The largest mean score difference between workshop partici-
Table 15. Program implementation, parti cipants-nonparticipants, unpaired "t" analysis 
Item Statement 
Means 
Part. Nonpart. Calculated t 
Significance 
6 = .05 
Significance 
g = .1 
13 Superintendent 1.93 2.25 -1.39 Not significant 
14 HS principal 2.25 2.25 0 Not significant 
15 JHS principal 1.38 1.09 1.88 Not significant Significant 
16 lA department head 3.30 3.90 -1.08 Not significant 
17 Curriculum director 1.63 1.63 0 Not significant 
18 IA instructor 4.38 4.28 .55 Not significant 
19 School board member 1.53 1.83 -1.28 Not significant 
20 Professional organization 1.55 1.47 .31 Not significant 
21 Community trades organization 1.40 1.50 -.42 Not significant 
22 Guidance counselor 1.45 1.66 -1.09 Not significant 
23 Students 2.18 1.97 .71 Not significant 
24 Parents 1.53 1.69 -.89 Not significant 
d.f. = 70 6 = .05 

















16. Community-educational involvement, participant-before/after workshop attendance, 
matched pairs "t" analysis 
Summarized statement 
Mean 
Before After Calculated t 
Significance 
Ô = .01 
Suppliers provide speakers 2. 00 2. 68 5.62 Significant 
Schedule field trips 2 .20 3. 45 5.67 Significant 
Community donates materials 2 .03 2. 45 3.45 Significant 
Utilize work study programs 1 .75 2. ,35 3.59 Significant 
Community assists instructor 1 .65 2. 25 2.68 Not sig. 
Community is involved in planning 1 .60 2, .10 4.78 Significant 
Advisory council is available 1 .35 1, .63 2.24 Not sig. 
Active publicity program 2 .05 2 .68 3.68 Significant 
Assistance in project sales 1 .82 2 .32 2.91 Significant 
Active in trades organizations 1 .43 1 .78 3.14 Significant 
Jobs are available for students 1 .78 2 .55 4.72 Significant 
Career education includes construc­
tion 
1 .85 3 .30 7.06 Significant 
d.f. =39 6 = .01 table t = 2. 7086 
cr> 
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pants and nonparticipants was for item 80 (community assists instructor) 
and item 85 (active in trade organizations). Table 17 shows the analysis 
of data related to differences between workshop participants and nonpar­
ticipants with educational and community involvement in construction 
trades program maintenance. Workshop participants indicated a large mean 
change in rank order between before and after workshop attendance for the 
statement: career education includes construction trades (item 87). 
Table 18 shows the Spearman rank order correlation, means, and "t" test 
score for workshop participants before and after attendance. 
Spearman rank order correlation between workshop participants and 
nonparticipants revealed some change within the group of statements for a 
correlation of .58. Squaring this correlation equaled .3364 which indi­
cated 33.64 percent of the variability of the participants explained the 
variability also of the nonparticipants or vice versa. The statistical 
"t" test indicated a significant change between groups for the category of 
community-educational involvement. The workshop nonparticipants had a 
slight edge (8 of 12) over participants in higher mean score ratings of 
the 12 items associated with community-educational construction trades 
program involvement as depicted in Table 19. 
Construction Trades Program Objectives 
In the construction areas of concrete, masonry, and carpentry, 60.7% 
of the respondents indicated the establishment of a construction trades 













17. Community-educational involvement, parti cipants-nonparticipants, unpaired t analysis 
Mean Significance 
Summarized statement Part. Nonpart. Calculated t 6 = .05 S = .1 
Suppliers provide speakers 2. 68 2. 87 .97 Not sig. 
Schedule field trips 3. 45 3. 34 .53 Not sig. 
Community donates materials 2. 45 2. 25 .73 Not sig. 
Utilize work study programs 2. ,35 1. ,97 1 .24 Not sig. 
Community assists instructor 2. ,25 2. ,88 -2 .85 Sig. 
Community is involved in planning 2. 10 2. 66 -1 .63 Not sig. 
Advisory council is available 1 .63 2, .03 -1 .20 Not sig. 
Active publicity program 2, .68 2 .50 .54 Not sig. 
Assistance in project sales 2 .32 2 .69 -.70 Not sig. 
Active in trades organizations 1 .78 2 .41 -2 .16 Sig 
• 
Jobs are available for students 2 .55 2 .59 -.16 Not sig. 
Career education includes construction 3 .30 3 .41 -.29 Not sig 
d.f. = 70 6 = .05 table t = 1.997 













18. Community-educational involvement, participants before and after attendance. Spearman 





Rank Mean Correlation 
Suppliers provide speakers 2. ,00 4 3.5 2.68 
Schedule field trips 2, .20 1 1 3.45 
Community donates materials 2. 03 3 6 2.45 
Utilize work study programs 1, .75 8 7 2.35 
Community assists instructor 1 .65 9 9 2.25 
Conmunity is involved in planning 1 .60 10 10 2.10 
Advisory council is available 1 .35 12 12 1.63 
Active publicity program 2 .05 2 3.5 2.68 
Assistance in project sales 1 .82 6 8 2.32 
Active in trades organizations 1 .43 11 11 1.78 
Jobs are available for students 1 .78 7 5 2.55 
Career education includes con­
struction trades 
1 .85 5 2 3.30 
Correlation = .8968 
t = 6.41 
Significant 
m 4^ 













19. Community-educational involvement, parti cipants-nonparticipants. Spearman rank correla­





Rank Mean Correlation = r 
Suppliers provide speakers 2.68 3.5 4 2. 87 
Schedule field trips 3.45 1 2 3. 34 
Community donates materials 2.45 6 10 2. 25 
Utilize work study programs 2.35 7 12 1. ,97 
Community assists instructor 2.25 9 3 2. ,88 
Community is involved in planning 2.10 10 6 2. ,66 
Advisory council is available 1.63 12 11 2, .03 
Active publicity program 2.68 3.5 8 2. 50 
Assistance in project sales 2.32 8 5 2, .69 
Active in trades organizations 1.78 11 9 2 .41 
Jobs are available for students 2.55 5 7 2 .59 
Career education includes con­
struction 
3.30 2 1 3 .41 
r^ = .58 




d.f .  = 10 6  = .05  table  t  = 2 .228 
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Item Summarized objectives Number Percent 
Concrete 
25 Prepare concrete mixes 29 72.5 
26A Effects of water on concrete preparation 27 67.5 
26B Effects of aggregates 26 65.0 
26C Effects of air entrainment 27 67.5 
26D Effects of control joints 28 70.0 
26E Effects of reinforcement 26 65.0 
26F Effects of temperature control 27 67.5 
27 Cured concrete tests 20 50.0 
28 Concrete forms 26 72.5 
29 Reinforcement 28 70.0 
30 Transporting concrete 25 62.5 
31 Placing concrete 24 60.0 
32 Finishing concrete 22 55.0 
33 Curing of concrete 25 62.5 
Masonry 
34 Mixing and spreading mortar 21 52.5 
35 Laying masonry materials 23 57.5 
36 Masonry bonding systems 18 45.0 
37 Types of masonry walls 22 55.0 
38 Estimating masonry material needs 20 50.0 
39 Cleaning clay product masonry 11 27.5 
Carpentry 
40 Carpentry as a trade 18 45.0 
41 Foundation layout and forming 23 57.5 
42 The procedures of rough framing 21 52.5 
43 The procedures of trimming 22 55.0 
44 The application of insulation 24 60.0 
45 The application of interior wall and 
ceiling finishes 18 45.0 
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depicting the percentage of this group who listed a course objective simi­
lar to the course objective of the summer workshop program in their home 
school construction trades program. A high percentage (72.5%) of the 
schools included an objective concerned with the preparation of concrete 
mixes (item 25) compared to a low percentage (27.5%) for the cleaning clay 
product masonry (item 39). 
All of the sample of 40 workshop participants, including those who 
had a construction trades program before the workshop and those who did 
not have a program until after workshop attendance, were compared to the 
control group of 32 workshop nonparticipants. Each objective was analyzed 
in terms of chi-square significance at the 5 percent level and in terms of 
percentages. Examination of Table 21 indicates that significant change 
between groups was found for the following 7 objectives: 
Item 25. Prepare concrete mixes 
26B, Effects of aggregates 
26C. Effects of air entrainment 
26D. Effects of control joints 
27. Cured concrete tests 
41. Foundation layout and forming 
45. Application of interior wall and ceiling finishes 
Construction Trades Instructional Coverage 
Three primary areas of materials coverage were examined: 
1. Unit 
2. One lesson 
Table21. Comparison of program objectives of workshop participants and nonparticipants 
Yes Yes 
Participants Nonpartici pants 
2 Item Summarized objectives N % N % Chi-square = x 
Concrete 
25 Prepare concrete mixes 37 92.5 22 68.8 5.25 
26A Effects of water on concrete 34 85.0 20 62.5 .57 
26B Effects of aggregates 33 82.5 19 59.4 4.53 
26C Effects of air entrainment 32 80.0 15 46.9 7.21 
26D Effects of control joints 34 85.0 16 50.0 10.85 
26E Effects of reinforcement 33 82.5 21 65.6 1.88 
26F Effects of temperature control 32 80.0 19 59.4 2.73 
27 Cured concrete tests 24 60.0 6 18.8 10.81 
28 Concrete forms 35 87.5 22 68.8 2.74 
29 Reinforcement 33 82.5 22 68.8 1.179 
30 Transporting concrete 29 72.5 16 50.0 2.94 
31 Placing concrete 32 80.0 22 68.8 .68 
32 Finishing concrete 33 82.5 22 68.8 1.18 
33 Curing of concrete 32 80.0 19 59.4 2.73 
Masonry 
34 Mixing and spreading mortar 26 65.0 16 50.0 1.09 
Table 21. (Continued) 
Yes Yes 
Participants Nonpartici pants 
Item Summarized objectives N % N % Chi-square 
35 Laying masonry materials 28 70.0 18 56.3 .86 
36 Masonry bonding systems 21 52.5 13 40.6 .59 
37 Types of masonry walls 26 65.0 19 59.4 .06 
38 Estimating masonry material needs 23 57.5 19 59.4 .16 
39 Cleaning clay product masonry 13 32.5 4 12.5 2.91 
Carpentry 
40 Carpentry as a trade 38 95.0 30 93.8 .08 
41 Foundation layout and forming 33 82.5 31 96.9 5.32 
42 The procedures of rough framing 36 90.0 31 96.9 2.66 
43 The procedures of trimming 28 70.0 27 84.4 2.91 
44 The application of insulation 32 80.0 27 84.4 .73 
45 The application of interior wall 
ceiling finishes 
and 25 62.5 27 84.4 5.40 
d.f. = 1 table = 3.84 at the .05 significance level 
table = 6.63 at the .01 significance level 
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3. Reading assignment only 
Workshop participants and nonpartici pants responded to one primary 
instructional coverage area of material coverage. The data were analyzed 
in terms of numbers and percentages for each item. Chi-square statistical 
analysis was used to compare differences between participants and non-
participants for each primary area as shown in Tables 22 and 23. 
Significant change occurred between workshop participants and non-
participants for several objectives at the 5 percent significance level 
and at the 1 percent highly significant level. At the 1 percent level of 
significance, changes between groups in instructional coverage were dis­
covered for the following objectives: 
Item 26A. Effects of water on concrete 
33. Curing of concrete 
34. Mixing and spreading mortar 
37. Types of masonry walls 
44. Application of insulation 
In addition at the 5 percent significance level the following objec­
tives revealed change: 
Item 26E. Effects of reinforcement 
31. Placing concrete 
32. Finishing concrete 
38. Estimating masonry materials needs 
Of the three coverage methods reported for construction trades pro­
gram objectives the workshop participants were almost evenly divided in 
employment of two coverage methods: units and one lesson. Workshop non-
Table 22. Coverage of instruction, workshop participants 
Coverage part. (n = 40) 
Unit Lesson Read No. response 
Item Summarized objective N (%) N (%) N (%) N (%) 
Concrete 
25 Prepare concrete mixes 24 60.0 10 25.0 3 7.5 3 7.5 
26A Effects of water on concrete 12 30.0 12 30.0 10 25.0 6 15.0 
26B Effects of aggregates 10 25.0 14 35.0 9 22.5 7 17.5 
26C Effects of air entrainment 9 22.5 15 37.5 8 20.0 8 20.0 
26D Effects of control joints 8 20.0 17 42.5 9 22.5 6 15.0 
26E Effects of reinforcement 10 25.0 15 37.5 13 32.5 2 5.0 
26F Effects of temperature control • 8 20.0 15 37.5 9 22.5 8 20.0 
27 Cured concrete tests 8 20.0 10 25.0 6 15.0 16 40.0 
28 Concrete forms 11 27.5 18 45.0 6 15.0 5 12.5 
29 Reinforcement 11 27.5 17 42.5 5 12.5 7 17.5 
30 Transporting concrete 5 12.5 17 42.5 7 17.5 11 27.5 
31 Placing concrete 13 32.5 16 40.0 3 7.5 8 20.0 
32 Finishing concrete 16 40.0 14 35.0 3 7.5 7 17.5 
33 Curing of concrete 14 35.0 15 37.5 3 7.5 8 20.0 
Masonry 
34 Mixing and spreading mortar 16 40.0 8 20.0 2 5.0 14 35.0 
35 Laying masonry materials 18 45.0 8 20.0 2 5.0 12 30.0 
36 Masonry bonding systems 6 15.0 11 27.5 4 10.0 19 47.5 
37 Types of masonry walls 19 47.5 14 35.0 3 7.5 4 10.0 
Table 22. (Continued) 
Coverage part. (n = 40) 
Unit Lesson Read No. responses 
Item Summarized objective N (%) N (%) N (%) N (%) 
38 Estimating masonry materials 
needs 
6 15.0 16 40.0 1 2.5 17 42.5 
39 Cleaning clay products 5 12.5 6 15.0 2 5.0 27 67.5 
Carpentry 
40 Carpentry as a trade 22 55.0 12 30.0 4 10.0 2 5.0 
41 Foundation layout and forming 21 52.5 8 20.0 4 10.0 7 17.5 
42 Procedures of framing 25 62.5 6 15.0 5 12.5 4 10.0 
43 Procedures of trimming 18 45.0 6 15.0 4 10.0 12 30.0 
44 Application of insulation 16 40.0 8 20.0 8 20.0 8 20.0 
45 Application of interior wall and 
ceiling finishes 
14 35.0 5 12.5 6 15.0 15 37.5 
Mean 33.17 30.10 13.37 23.37 
Table 23. Coverage of instruction, nonparticipants 
Coverage nonpart. (n = 32) 
Unit Lesson Read No. responses 
Item Summarized objective N (%) N (%) N (%) N (%) Chi-square^ 
Concrete 
25 Prepare concrete mixes 13 40.6 8 25.0 1 3.1 10 31.3 .18 
26A Effects of water on concrete 5 15.6 12 37.5 3 9.4 12 37.5 21.60 
26B Effects of aggregates 5 15.6 11 34.4 3 9.4 13 40.6 1.02 
26C Effects of air entrainment 3 9.4 9 28.1 3 9.4 17 53.1 .71 
26D Effects of control joints 5 15.6 9 28.1 2 6.3 16 50.0 1.27 
26E Effects of reinforcement 4 12.5 13 40.6 4 12.5 11 34.4 7.96 
26F Effects of temperature control 4 12.5 12 37.5 3 9.4 13 40.6 1.44 
27 Cured concrete tests 2 6.3 3 9.4 1 3.1 26 81.3 1.39 
28 Concrete forms 9 28.1 9 28.1 4 12.5 lO' 31.3 .63 
29 Reinforcement 6 18.8 12 37.5 4 12.5 10 31.3 2.39 
30 Transporting concrete 2 6.3 7 21.9 7 21.9 16 50.0 1.82 
31 Placing concrete 2 6.3 16 50.0 4 12.5 10 31.3 6.56 
32 Finishing concrete 3 9.4 14 43.8 5 15.6 10 31.3 7.45 
d.f. =2 table x^ = 5.991 at .05 significance 1evel; x2 = 9.21 at .01 significance le 
2 X = 4.61 at .1 significance level 
®Chi-square comparison of participants (Table 22) and nonparticipants. For each objective a 
^0 by three table of numbers for chi-square analysis was constructed. No response data was not 
included in chi-square analysis. 
Table 23. (Continued) 
Item Summarized objective 
Coverage nonpart. (n = 32) 
Unit Lesson Read No. responses 
N (%) N (%) N (%) N (%) Chi-square 
33 Curing of concrete 2 6.3 11 34.4 6 18.8 13 40.6 22.44 
Masonry 
34 Mixing and spreading mortar 2 6.3 11 34.4 3 9.4 16 50.0 9.71 
35 Laying masonry materials 3 9.4 12 37.5 3 9.4 14 43.8 1.22 
36 Masonry bonding systems 1 3.1 8 25.0 4 12.5 19 59.4 2.27 
37 Types of masonry walls 1 3.1 13 40.6 5 15.6 13 40.6 23.07 
38 Estimating masonry materials 
needs 
1 3.1 13 40.6 5 15.6 13 40.6 8.59 
39 Cleaning clay products 0 0 3 9.4 1 3.1 28 87.5 0 
Carpentry 
40 Carpentry as a trade 12 37.5 13 40.6 6 18.8 1 3.1 2.44 
41 Foundation layout and forming 14 43.8 14 43.8 3 9.4 1 3.1 .17 
42 Procedures of framing 15 46.9 13 40.6 3 9.4 1 3.1 5.23 
43 Procedures of trimming 9 28.1 13 40.6 5 15.6 5 15.6 5.61 
44 Application of insulation 5 15.6 17 53.1 5 15.6 5 15.6 9.34 
45 Application of interior wall 7 21.9 12 37.5 8 25.0 5 15.6 6.45 
and ceiling finishes 
Mean 
d.f. = 2 
16.23 34.62 
table = 5.991 at .05 significance level; x^ 
x2 = 4.61 at .1 significance level 
12.15 37.02 
9.21 at .01 significance level; 
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participants reported use of one lesson nearly twice as frequently as 
opposed to the presentation of a unit as shown in Table 24. 
Table 24. Comparison of mean percentages of materials coverage 
Group Unit % One lesson % Reading % No. responses % 
Participants 33.17 30.10 13.37 23.37 
Nonparticipants 16.23 34.62 12.15 37.02 
Construction Trades Instructional Methods 
Three methods of instructional methodology were examined: 
1. Lecture 
2. Laboratory activities 
3. Media usage 
Many educators employ combinations of instructional methods to 
achieve course objectives. Data were examined in terms of a single 
method, combinations of two methods, and all three methods. The chi-
square statistical analysis for significant differences was not employed 
because of incomplete data for several instructional methods of many ob­
jectives. A combination of two instructional methods recorded a slightly 
higher mean for the sample of workshop participants and nonpartici pants 
than the other five combinations as summarized in Tables 25 and 26. 
A comparison of one instructional method or combinations of methods 
indicated significant change at the 10 percent level between workshop 
participants and nonparticipants for the following objectives: 
Table 25. Instructional methods, sample of workshop participants (n = 40) 
Method ,1., 
Lecture Lab Media Any 2 All 3 responses 
Item Summarized objective N {%) N (%) N {%) N (%) N (%) N (%) 
Concrete 
25 Prepare concrete mixes 7 17.5 6 15.0 3 7.5 13 32.5 8 20.0 3 7.5 
26A Effects of water on 
concrete 
10 25.0 6 15.0 3 7.5 12 30.0 3 7.5 6 15.0 
26B Effects of aggregates 9 22.5 6 15.0 3 7.5 11 27.5 3 7.5 8 20.0 
26C Effects of air entrain-
ment 
14 35.0 4 10.0 3 7.5 8 20.0 3 7.5 8 20.0 
26D Effects of control 
joints 
10 25.0 8 20.0 4 10.0 9 22.5 3 7.5 6 15.0 
26E Effects of reinforce­
ment 
11 27.5 6 15.0 4 10.0 8 20.0 3 7.5 8 20.0 
26F Effects of temperature 
control 
13 32.5 6 15.0 3 7.5 6 15.0 3 7.5 9 22.5 
27 Cured concrete tests 5 12.5 4 10.0 4 10.0 9 22.5 2 5.0 16 40.0 
28 Concrete forms 6 15.0 11 27.5 3 7.5 12 30.0 3 7.5 5 12.5 
29 Rei nforcement 6 15.0 7 17.5 5 12.5 12 30.0 2 5.0 8 20.0 
30 Transporting concrete 7 17.5 4 10.0 2 5.0 7 17.5 2 5.0 18 45.0 
31 Placing concrete 2 5.0 15 37.5 2 5.0 10 25.0 3 7.5 8 20.0 
32 Finishing concrete 1 2.5 15 37.5 1 2,5 13 32.5 3 7.5 7 17.5 
33 Curing of concrete 7 17.5 10 25.0 1 2.5 9 22.5 2 5.0 n 27.5 
Table 25. (Continued) 
Lecture 
Method 
Lab Media Any 2 All 3 
No. 
responses 
Item Summarized objective N (%) N (%) N (%) N (%) N (%) N (%) 
Masonry 
34 Mixing and spreading 
mortar 
1 2.5 10 25.0 1 2.5 10 25.0 3 7.5 15 37.5 
35 Laying masonry materials 2 5.0 9 22.5 1 2.5 12 30.0 3 7.5 13 32.5 
36 Masonry of bonding systems 4 10.0 10 25.0 2 5.0 7 17.5 2 5.0 15 37.5 
37 Types of masonry walls 7 17.5 6 15.0 3 7.5 6 15.0 4 10.0 14 35.0 
38 Estimating masonry 
material needs 
10 25.0 4 10.0 2 5.0 5 12.5 2 5.0 17 42.5 
39 Cleaning clay product 
masonry 
2 5.0 4 10.0 2 5.0 3 7.5 2 5.0 27 67.5 
Carpentry 
40 Carpentry as a trade 15 37.5 4 10.0 4 10.0 9 22.5 6 15.0 2 5.0 
41 Foundation layout and 
forming 
7 17.5 8 20.0 1 2.5 9 22.5 7 17.5 8 20.0 
42 The procedures of rough 
framing 
6 15.0 9 22.5 1 2.5 13 32.5 7 17.5 4 10.0 
43 The procedures of trimming 5 12.5 7 17.5 1 2.5 8 20.0 6 15.0 13 32.5 
44 The application of 
insulation 
10 25.0 9 22.5 2 5.0 5 12.5 4 10.0 10 25.0 
45 The application of in­
terior wall and ceiling 
finishes 
8 20.0 6 15.0 2 5.0 5 12.5 4 10.0 15 37.5 
Mean 17.79 18.65 6.06 22.21 8.94 26.3 
Table 26. Instructional methods, workshop nonparticipants (n = 32) 
Lecture 
Method 
Lab Medi a Any 2 All 3 
No. 
responses 
Item Summarized objective N (%) N {%) N (%) N (%) N (%) N (%) 
Concrete 
25 Prepare concrete mixes 7 21.9 1 3.1 1 3.1 9 28.1 4 12.5 10 31.3 
26A Effects of water on 
concrete 
7 21.9 4 12.5 1 3.1 5 15.6 3 9.4 12 37.5 
26B Effects of aggregates — - 5 15.6 4 12.5 1 3.1 6 18.8 3 9.4 13 40.6 
26C Effects of air entrain-
ment 
1 3.1 3 9.4 3 9.4 3 9.4 2 6.3 20 62.5 
26D Effects of control 
joints 
5 15.6 1 3.1 1 3.1 7 21.9 2 6.3 16 50.0 
26E Effects of reinforce­
ment 
6 18.8 2 6.3 1 3.1 8 25.0 3 9.4 12 37.5 
26F Effects of temperature 
control 
7 21.9 3 9.4 1 3.1 5 15.6 2 6.3 14 43.8 
27 Cured concrete tests 4 12.5 0 0 0 0 2 6.3 0 0 26 81.3 
28 Concrete forms 4 12.5 3 9.4 1 3.1 10 31.3 4 12.5 10 31.3 
29 Reinforcement 6 18.8 3 9.4 1 3.1 8 25.0 4 12.5 10 31.3 
30 Transporting concrete 7 21.9 2 6.3 2 6.3 2 6.3 2 6.3 17 53.1 
31 Placing concrete 5 15.6 5 15.6 2 6.3 5 15.6 4 12.5 11 34.4 
32 Finishing concrete 3 9.4 5 15.6 n 34.4 5 15.6 5 15.6 3 9.4 
33 Curing of concrete 5 15.6 3 9.4 1 3.1 6 18.8 4 12.5 13 40.6 
Table 26. (Continued) 
Lecture 
Method 
Lab Media Any 2 All 3 
No. 
responses 
Item Summarized objective N (%) N (%) N (%) N (%) N (%) N (%) 
Masonry 
34 Mixing and spreading 
mortar 
4 12.5 4 12.5 1 3.1 5 15.6 2 6.3 16 50.0 
35 Laying masonry materials 4 12.5 5 15.6 1 3.1 5 15.6 3 9.4 14 43.8 
36 Masonry bonding systems 7 21.9 0 0 1 3.1 2 6.3 2 6.3 20 62.5 
37 Types of masonry walls 10 31.3 1 3.1 1 3.1 5 15.6 1 3.1 14 43.8 
38 Estimating masonry 
materials 
12 37.5 3 9.4 0 0 2 6.3 0 0 15 46.9 
39 Cleaning clay product 
masonry 
4 12.5 0 0 0 0 0 0 0 0 28 87.5 
Carpentry 
40 Carpentry as a trade 5 15.6 1 3.1 0 0 11 34.4 7 21.9 8 25.0 
41 Foundation layout and 
forming 
4 12.5 6 18.8 1 3.1 13 40.6 5 15.6 3 9.4 
42 The procedures of rough 
frami ng 
4 12.5 7 21.9 1 3.1 13 40.6 6 18.8 1 3.1 
43 The procedures of trimming 4 12.5 4 12.5 1 3.1 11 34.4 5 15.6 7 21.9 
44 The application of 
insulation 
10 31.3 6 18.8 1 3.1 7 21.9 1 3.1 7 21.9 
45 The application of in­
terior wall and ceiling 
finishes 
8 25.0 7 21.9 1 3.1 8 25.0 2 6.3 6 18.8 
Mean 17.80 9.98 4.32 19.60 9.15 39.2 
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Table 27. Comparison of mean percentages of instructional methods 
Combinations 
2 3 No. 
Group Lecture % Lab % Media % % % responses % 
Participants 17.79 18.65 6.06 22.21 8.94 26.35 
Nonparticipants 17.80 9.98 4.32 19.60 9.15 39.20 
Item 26A. Effects of water on concrete 
29. Reinforcement 
32. Finishing concrete 
38. Estimating masonry materials needs 
A greater significant difference was detected at the 5 percent level 
for the objective, carpentry as a trade (item 40). Tables 28 and 29 show 
the analysis summary for the comparison of instructional methods singular 
or combinations. 
Construction Trades Student Activities 
Of the sample of 40 construction trades workshop participants who re­
sponded to the questionnaire, 60.7% started new construction trades pro­
grams after workshop attendance (Table 6). The laboratory activities that 
students participated in were an important segment of the construction 
trades program. Using the laboratory activities outline of the ISU 1973 
summer construction trades workshop program as a guide, comparative activ­
ities for the home school construction trades programs were established, 
twelve of the 29 diverse activities recorded a 50 percent or greater par­
ticipation by the different home schools of the workshop participants who 
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Table 28. Instructional methods, workshop participants, single method of 
instruction and combination of methods 
Participant (n = 40) 
Single Combination responses 
Item Summarized objective N (%) N (%) N [%) 
Concrete 
25 Prepare concrete mixes 16 40.0 21 52.5 3 7.5 
26A Effects of water on concrete 19 47.5 15 37.5 6 15.0 
26B Effects of aggregates 18 45.0 14 35.0 8 20.0 
26C Effects of air entrainment 21 52.5 11 27.5 8 20.0 
26D Effects of control joints 22 55.0 12 30.0 6 15.0 
26E Effects of reinforcement 21 52.5 11 27.5 8 20.0 
26F Effects of temperature control 21 52.5 9 22.5 10 25.0 
27 Cured concrete tests 13 32.5 11 27.5 16 40.0 
28 Concrete forms 20 50.0 15 37.5 5 12.5 
29 Reinforcement 17 42.5 14 35.0 9 22.5 
30 Transporting concrete 13 32.5 9 22.5 18 45.0 
31 Placing concrete 19 47,5 13 32,5 8 20.0 
32 Finishing concrete 17 42.5 16 40.0 7 17.5 
33 Curing of concrete 18 45.0 11 27.5 n 27.5 
Masonry 
34 Mixing and spreading mortar 12 30.0 13 32.5 15 37.5 
35 Laying masonry materials 12 30.0 15 37.5 13 32.5 
36 Masonry bonding systems 12 30.0 9 22.5 19 47.5 
37 Types of masonry walls 16 40.0 10 25.0 14 35.0 
38 Estimating masonry materials 
needs 
16 40.0 7 17.5 17 42.5 
39 Cleaning clay products 8 20.0 5 12.5 27 67.5 
Carpentry 
40 Carpentry as a trade 23 57.5 15 37.5 2 5.0 
41 Foundation layout and forming 16 40.0 16 40.0 8 20.0 
42 Procedures of framing 16 40.0 20 50.0 4 10.0 
43 Procedures of trimming 13 32.5 14 35.0 13 32.5 
44 Application of insulation 21 52.5 9 22.5 10 25.0 
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Table 28. (Continued) 
Participant (n = 40) 
Single Combination responses 
Item Summarized objective N (%) N {%) N (%) 
45 Application of interior wall 16 40.0 9 22.5 15 37.5 
and ceiling finishes 
Mean 41.92 31.15 26.92 
Table 29. Instructional methods, workshop nonparticipants, single method 
of instruction and combination of methods 
Nonparticipant (n = 32) 
Single Combination responses 
Item Summarized objective N {%) N {%) N (%) square^ 
Concrete 
25 Prepare concrete mixes 9 28.1 13 40.6 10 31.3 .20 
26A Effects of water on con­
crete 
12 37.5 8 25.0 12 37.5 2 .99 
26B Effects of aggregates 10 31.3 9 28.1 13 40.6 .09 
26C Effects of air entrain-
ment 
7 21.9 5 15.6 20 62.5 .00! 
26D Effects of control 
joints 
7 21.9 9 28.1 16 50.0 1 .19 
26E Effects of reinforcement 9 28.1 11 34.4 12 37.5 1 .38 
26F Effects of temperature 11 34.4 7 21.9 14 43.8 .15 
27 Cured concrete tests 4 12.5 2 6.3 26 81.3 1 .03 
28 Concrete forms 8 25.0 14 43.8 10 31.3 1 .03 
Chi-square comparison of participants (Table 28) and nonpartici­
pants. For each objective a two by two table of numbers for cni-square 
analysis was constructed. No response data was not included in chl-
square analysis. 
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Table 29. (Continued) 
Item Summarized objective 
Nonparticipant (n = 32) 
Single Combination 




29 Reinforcement 10 31.3 12 37.5 10 31.3 3 .07 
30 Transporting concrete 11 34.4 4 12.5 17 53.1 1 .54 
31 Placing concrete 12 37.5 9 28.1 11 34.4 .02 
32 Finishing concrete 19 59.4 10 31.3 3 9.4 3 .06 
33 Curing of concrete 9 28.1 10 31.3 13 40.6 .49 
Masonry 
34 Mixing and spreading 
mortar 
9 28.1 7 21.9 16 50.0 .69 
35 Laying masonry materials 10 31.3 8 25.0 14 43.8 1 .07 
36 Masonry bonding systems 8 25.0 4 12.5 20 62.5 .83 
37 Types of masonry walls 12 37.5 6 18.8 14 43.8 .44 
38 Estimating masonry 
materials needs 
15 46.9 2 6.3 15 46.9 3 .17 
39 Cleaning clay products 4 12.5 0 0 28 87.5 0 
Carpentry 
40 Carpentry as a trade 6 18.8 18 56.3 8 25.0 6, .09 
41 Foundation layout and 
forming 
11 34.4 18 56.3 3 9.4 ,98 
42 Procedures of framing 12 37.5 19 59.4 1 3.1 05 
43 Procedures of trimming 9 28.1 16 50.0 7 21.9 35 
44 Application of insula­
tion 
17 53.1 8 25.0 7 21.9 02 
45 Application of interior 
wall and ceiling 
finishes 
16 50.0 10 31.3 6 18.8 
• 
01 
Mean 32.10 28.74 39.20 
df = 1 table x = 3.84 at .05 significant level; x = 2.71 at 
.1 level 
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started programs after workshop attendance. Table 30 shows the summary of 
data for the workshop participants. 
A comparison of student laboratory activities between workshop par­
ticipants and nonparticipants established that a high level of signifi­
cance, 1 percent level, occurred with the activities of painting (item 74) 
and roof coverings (item 69). A significant change at the 5 percent level 
occurred in the activities of wall and joist systems (item 65), rafter 
systems (item 66) and sheathing installation (item 67). Further analysis 
revealed significant change at the 10 percent level for the five following 
activities: 
Item 54. Brush texture concrete surface 
57. Lay brick wall 
62. Build full size building 
68. Install window and door units 
70. Install siding 
Table 31 shows the summary of the data related to construction trades 
activities used by workshop participants and nonparticipants in their home 
schools. 
Follow-up of Secondary School Construction Trades Students 
A small sample of respondents failed to react to this section for the 
following stated reasons: 
1. Did not have the information 
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Table 30. Construction activities in schools of workshop participants 








Calculate concrete needs for a job 21 52.5 
47 Mix concrete 17 42.5 
48 Check concrete with slump test 14 35 
49 Set forms 22 55 
50 Pour a wall (footing-foundation) 14 35 
51 Pour a slab 21 52.5 
52 Set reinforcement wire 19 47.5 
53 Cut control joints 17 42.5 
54 Brush texture on concrete surface 21 52.5 
Masonry activities 
55 Calculate materials needs 20 50 
56 Mix mortar 18 45 
57 Lay a brick wall 18 45 
58 Lay a block wall 15 37.5 
59 Set a lintel 6 15 
60 Lay a brick column 7 17.5 
61 Lay a brick arch with a form 5 12.5 
Carpentry 
62 Build full size building 18 45 
63 Build model size building 10 25 
64 Estimate material needs 22 55 
65 Build stud wall and joist system 23 57.5 
66 Build rafter system 23 57.5 
67 Install sheathing 20 50 
68 Install window and door units 20 50 
69 Install roof covering 21 52.5 
70 Install siding 20 50 
71 Install thermo-insulation 11 27.5 
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Install interior wall covering 
Install and finish millwork 







2. Too difficult to estimate numbers 
3. New to the school district 
4. New program, no followup information 
School districts have been encouraged by the North Central Associa­
tion of Colleges and Schools (1977) to conduct periodically a follow-up 
program for graduated students. Table 32 shows the breakdown of the re­
spondents that reacted to this section of the questionnaire. 
Those who did not maintain follow-up records of the employment of 
former construction trades students were relatively few. Fifty percent of 
the workshop participants were able to complete this information, while 
50% of the workshop nonparticipants were also able to complete this infor­
mation. The percentages represent jobs associated with concrete, masonry, 
and carpentry activities. The majority of former high school students 
from both participants and nonparticipants member schools was employed in 
carpentry. The breakdown of the different jobs in construction trades is 
shown in Table 33. 
Table 31. Comparison of construction activities of workshop participants (n = 40) and nonpartici-
pants (n = 32) 
Yes Yes 
Participants Nonpartici pants 
Item Activity N % N % Chi-square^ 
Concrete 
46 Calculate concrete needs for a job 32 80.0 24 75.0 .05 
47 Mix concrete 25 62.5 15 46.9 1.18 
48 Check concrete with slump test 19 47.5 11 34.4 .78 
49 Set forms 33 82.5 22 68.8 1.17 
50 Pour a wall (footing-foundation) 17 42.5 17 53.1 1.02 
51 Pour a slab 32 80.0 22 68.8 .68 
52 Set reinforcement wire 24 60.0 21 65.6 .54 
53 Cut control joints 22 55.0 12 37.5 1.54 
54 Brush texture on concrete surface 27 67.5 14 43.8 3.18 
Masonry 
55 Calculate materials needs 27 67.5 16 50.0 1.59 
56 Mix mortar 24 60.0 16 50.0 .37 
57 Lay a brick wall 22 55.0 10 31.3 3.16 
58 Lay a block wall 20 50.0 14 43.8 .08 
®For each activity a two by two table of numbers for chi-square analysis was constructed. 
Table 31. (Continued) 
Yes Yes 
Participants Nonpartici pants 
Item Activity N % N % Chi-square 
59 Set a lintel 8 20.0 3 9.4 .84 
60 Lay a brick wall 9 22.5 3 9.4 1.36 
61 Lay a brick arch with a form 5 12.5 0 0 
Carpentry 
62 Build full size building 24 50.0 25 78.1 3.58 
63 Build model size building 20 50.0 17 53.1 .25 
64 Estimate material needs 34 85.0 30 93.8 2.40 
65 Build stud wall and joist system 34 85.0 31 96.8 4.36 
66 Build rafter system 31 77.5 31 96.8 7.31 
67 Install sheathing 27 67.5 28 87.5 5.13 
68 Install window and door units 27 67.5 27 84.4 3.67 
69 Install roof covering 28 70.0 31 96.8 10.58 
70 Install siding 29 72.5 28 87.5 3.42 
71 Install thermo-insulation 16 40.0 15 46.9 .68 
72 Install interior wall covering 21 52.5 20 62.5 1.19 
73 Install and finish millwork 20 50.0 20 62.5 1.69 
74 Painting (inside and outside) 16 40.0 28 87.5 18.93 
d.f. = 1 table = 2.70 at .1 significance level; x2 = 3.84 at .05 2 level ; x 
at .01 level 
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Table 32. School districts with active follow-up programs 
Group Number Percent 
Participants - 20 responses 9 45.0 
Nonpartici pants - 26 responses 10 38.5 









Concrete 11.8 17.4 
Masonry 15.5 8.6 
Carpentry 72.7 75.0 
Data on personnel within the school district, responsible for, or 
having knowledge of students follow-ups after leaving school were sum­
marized in Table 34. 
The school guidance department was indicated as the main source of 
student placement information. For many schools, this was a required 
function of the guidance personnel working with students on a regular 
basis. Other education personnel informally had knowledge of former 
student employment status. 
The response sample was small but it did establish the source of 
information on students who have completed high school. 
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Table 34. School personnel with knowledge of student placement 
Participants Nonpartici pants 
Personnel N Mean % N Mean % 
Counselor 16 69.6 12 75.0 
lA instructor 2 8.7 2 12.5 
Administrator 1 4.3 2 12.5 
Other 4 17.4 0 0 
Total response 23 100.0 16 100.0 
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CHAPTER V. SUMMARY 
The study followed up a sample of 40 secondary industrial arts work­
shop participants and 32 workshop nonparticipants (control group) by 
eliciting responses via questionnaires. The data were analyzed by com­
puting percentages, mean scores. Spearman rank order correlation, sta­
tistical "t" test, and chi-square analysis. Changes between workshop 
participants before and after workshop attendance and between participants 
and nonparticipants were analyzed. 
General information about workshop participants indicated 85.7% were 
employed at the same school as when they attended the workshop. Of this 
group, 41.1% taught construction trades subjects, 60.7% of which were new 
programs implemented after construction trades workshop attendance. 
A majority or 89.3% of the workshop participants had no construction 
trades program in the school before their workshop attendance. Respond­
ents averaged 18.8 students per year in their construction trades pro­
grams. New construction trades programs were established within 15.52 
months after workshop participation. Sixty-eight percent of the workshop 
participants employed the use of the unit shop, while 71.9% of the nonpar­
ticipants used the unit shop laboratory arrangement. The mean enrollment 
of the high school was 711.2 students for the sample of workshop partici­
pants and 547.6 students for the nonparticipants. 
Industrial arts instructors were ranked first by both workshop par­
ticipants and nonparticipants in terms of establishing construction trades 
programs in their schools. Workshop participants, before and after work­
shop attendance comparisons, showed a high degree of correlation as the 
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group of personnel who assisted in program implementation. A comparison 
of workshop participants and nonpartici pants yielded a high degree of 
correlation in construction trades program implementation. Workshop par­
ticipants indicated measurable differences in before and after workshop 
assistance by the superintendent, high school principal, curriculum direc­
tor, industrial arts instructor, and students. Workshop nonparticipants 
ranked most of the community groups and individuals higher than the par­
ticipants with greater mean scores. 
Analysis of community involvement in the operation of construction 
trades programs revealed significant changes between before and after 
workshop attendance in 83.3% (10 of 12) of the different groups or indi­
viduals. The same analysis between workshop participants and nonpartici­
pants indicated 2 of 12 (16.7%) significant changes. 
In terms of construction trades objectives, the sample of workshop 
participants indicated significant changes in 7 objectives of 26 (27%) of 
before and after comparisons. Five of 14 (35.7%) of these objectives were 
involved with the preparation and usage of concrete. 
Instructional materials coverage was compared between workshop par­
ticipants and nonparticipants. The comparison revealed in 9 objectives 
significant changes when analyzed at the 5% level. Five of these objec­
tives were associated with concrete mixes and preparation. Workshop par­
ticipants noted the use of a unit or several lessons as the major means of 
materials coverage, while the nonparticipants indicated a preference for 
one lesson. This might indicate that participants covered the materials 
more comprehensively. 
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Workshop participants and nonparticipants preferred the use of a 
combination of two instructional methods. Significant changes were noted 
in 7 of 26 (26.9%) of the program objectives of workshop participants and 
nonparticipants. Again, changes in concrete objectives were predominant, 
5 of 7 (71.4%) among the participants. 
Fifty percent and greater of the workshop participants utilized 12 of 
the 29 (41.3%) construction trades student activities in their home school 
programs after workshop attendance. Comparison of construction trades 
student activities between workshop participants and nonparticipants evi­
denced significant differences in analysis of 5 out of 29 (17.3%) activi­
ties. Five (17.2%) out of the 29 student activities were related to 
carpentry activities. 
Follow-up information of former secondary construction trades high 
school students indicated nine of 20 (45%) of the workshop participants 
had a follow-up program, while only 10 of 26 (38.5%) of the nonpartici­
pants noted a follow-up program in their school. Both groups indicated 
the guidance counselor was the principal person responsible for follow-up 
information of data. Both groups also noted a high percentage (above 72%) 
of former construction trades students employed in construction trades 
were involved with carpentry activities. 
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CHAPTER VI. CONCLUSIONS 
This chapter restates the questions of the study, provides a dis­
cussion of the findings, and includes conclusions from the data revealed 
by construction trades workshop respondents. 
Question 1 
Were new construction trades programs started at the participant's 
school after workshop attendance? 
Yes, an increase of 34 new construction trades programs was imple­
mented after workshop participation from the sample of 56 respondents for 
an increase of 60.7%. Six of the respondents had a construction trades 
program in their home school before their workshop attendance. Sixteen 
workshop participants had not initiated construction trades instruction in 
their school and thereby did not complete the questionnaire. 
The sample of 40 respondents providing construction trades programs 
and who completed the questionnaire came from a population of 166 con­
struction trades workshop participants. The 34 new construction trades 
programs that were reported by the respondents came from the Iowa popula­
tion of 96 workshop participants who were sent a questionnaire. Of the 
completed sample of returned questionnaires, 34 of 40 (85%) programs re­
ported were new construction trades programs which were initiated after 
participation in a summer workshop at a university. 
It was concluded that construction trades workshops did in fact 
assist in the implementation of new construction trades programs in Iowa. 
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Question 2 
Was there interaction between educational and community personnel 
when implementing construction trades programs? 
The educational and community interaction was rated at a low level in 
implementing construction trades programs. Questionnaire data results 
indicated high rank scores for educational personnel, while low ranks were 
indicated to community related responses. According to statistical analy­
sis, the industrial arts instructor and/or industrial arts department head 
were ranked highest among the 12 groups or individuals. For reasons of 
objectivity, it should be noted that industrial arts instructors were 
rating their involvement regarding these two items. The next 3 highest 
ratings involved the high school principal, superintendent, and students. 
These individuals generally have great influence in educational program 
implementation in most school systems. Excluding students, community re­
lated personnel and organizations were consistently ranked low. It is 
possible that community groups were not encouraged to participate in con­
struction trades program implementation. 
Both workshop participants and nonpartici pants indicated community 
assistance in program implementation was low or nonexistent. Of interest 
is the fact that workshop nonparticipants ranked many items dealing with 
community and educational personnel higher than the participants' rank­
ings. However, both groups indicated no significant differences in their 
community-educational involvement in program implementation when analyzed 
by the unpaired "t" test at the 5 percent level. 
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It was concluded that educational and community cooperation concern­
ing program implementation exists at a very minimum level in many communi­
ties. Possibly a unit of instruction concerned with stimulating communi­
ty/school relationships could be part of the construction trades workshop 
program. 
Question 3 
Was there change in the degree of community-educational involvement 
in maintaining construction trades programs of (a) workshop participants 
and (b) nonparticipants? 
Yes, there were changes in community-educational involvement in main­
taining construction trades programs. Workshop participants ranked the 
means of all 12 items involved with community-educational involvement 
higher than they did before construction trades workshop attendance. Sta­
tistical changes at the 1 percent level were indicated by the matched 
pairs "t" tests with all items except the following: (1) assists the in­
structor in construction skills and knowledge, and (2) advisory council is 
available. Career education activities were rated highest with the 
scheduling of field trips a close second. 
Comparisons of workshop participants and nonparticipants by the un­
paired "t" tests revealed significant changes at the 5 percent level for 
the following two items: (1) the community assists the instructor in con­
struction skills and knowledge, and (2) active in trades organizations. 
Workshop nonparticipants indicated a greater degree of community assist­
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ance over the 12 community-educational items compared to workshop par­
ticipants. 
It was concluded that there were significant statistical changes at 
the 1 percent level in items related to community-educational relation­
ships after construction trades workshop attendance by participants. 
Question 4 
Were there any measurable differences in construction trades program 
objectives, activities, and instructional content and methods between 
workshop participants and nonparticipants? 
Yes, several differences in construction trades objectives and 
activities between workshop participants and nonparticipants were identi­
fied. Objectives and laboratory activities discussed in this study were 
similar to those taught to the construction trades workshop participants. 
Workshop participants implemented most construction trades objectives and 
activities in greater percentages than did workshop nonparticipants. 
Measurable differences using the chi-square statistical method at the 5 
percent level between workshop participants and nonparticipants revealed 5 
of 14 or 37.5% of the objectives and activities were related to concrete 
preparation and finishing. Objectives and activities related to concrete 
preparation and finishing were employed in greater depth by workshop 
participants possibly through the use of more diverse activities than the 
workshop nonparticipants. Twelve of the 29 activities recorded at least 
50 percent usage by the workshop participants. Worthy of note is the fact 
that workshop nonparticipants indicated more concentration in laboratory 
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activities related to carpentry than workshop participants. This probable 
difference was because with less concrete preparation and finishing activ­
ities the nonpartici pants program was dominated with more carpentry re­
lated activities. Both groups included masonry objectives and activities 
with no differences in usage when analyzed at the 5 percent significance 
level. 
Construction trades workshop participants preferred the use of a unit 
of study over one lesson or a reading assignment for the depth of instruc­
tional coverage compared to the nonparticipants' preference of one lesson 
only. This indicated the possibility that workshop participants presented 
their programs in greater depth. Differences between construction trades 
participants and nonparticipants in instructional content coverage was 
particularly evident with concrete preparation and finishing objectives. 
Instructional methods using a combination of any two out of five com­
binations (lecture, laboratory, media, any two, all three) were preferred 
by both construction trades workshop participants and nonparticipants 
slightly over the laboratory method alone. The instructional methods in­
volved with concrete preparation and finishing dominated 3 of the 5 sta­
tistical differences between workshop participants and nonparticipants 
when analyzed at the 10 percent significance level. 
It was concluded that changes were implemented in concrete prepara­
tion and finishing activities throughout the programs of the workshop par­
ticipants to a larger extent by the construction trades workshop partici­
pants than by nonparticipants. Carpentry and masonry objectives, labora­
tory activities, and instructional methodology were found to include a 
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higher percentage of use by the workshop participants, possibly because of 
greater depth of instruction in their home school construction trades 
program. 
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CHAPTER VU. RECOMMENDATIONS 
The following recommendations were based upon the results of this 
study. The recommendations were divided into two categories. 
Future Research Studies 
1. Research concerned with why community support of industrial arts 
programs is not available or sought after by some industrial arts 
instructors should be conducted. 
2. Research concerned with factors influencing interpersonal professional 
relationships between industrial arts teachers and other educational 
and community groups should be undertaken. 
3. Further research concerned with separate in-depth examination of the 
major sections of this study should be undertaken, namely: (a) con­
struction trades program development and usage, (b) cooperative ven­
tures between school and community, and (c) follow-up of secondary 
level students employed after exposure to construction trades courses. 
Improvements to the Construction Trades Workshop Program 
1. Offer short workshop sessions, possibly on Saturday, devoted to one 
area or specific unit of study. 
2. Establish a periodical follow-up survey concerned with construction 
trades programs and student employment. 
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APPENDIX A: SURVEY LETTER AND QUESTIONNAIRE 
no 
of .Science and Technolo :'.y. Iowa 50011 
College of Kilucalion 
Industrial Education 
Telephone 515-294-103.1 
March 30, 1978 
Dear Sir: 
You have been selected to participate in a follovmp study concerning 
Construction Trades Workshops. Workshop participants and those who 
have not attended construction trades workshops are invited to 
participate in this study. 
This research is a partial requirement for the PHD degree in industrial 
education at ISU. This research is, in part, funded by the Iowa 
Master Builders Association. 
The research involves concrete, masonry, and carpentry activities, 
community involvement, and student employment information. All 
responses will be treated confidentially, and will be analyzed as 
group statistics. 
Your cooperation in completing this questionnaire is sincerely 
appreciated. 
Thank you. 
William D. Wolansky 
Professor and Head 
Department of Industrial Education 
Professor in charge of the study. 
Jim Kelsey 
Ind. Arts instr. 
TIrbandale, Iowa 
in 
FOLLOWUP QUESTIONNAIRE OF CONSTRUCTION TRADES 
WORKSHOP PARTICIPANTS AND NONPARTICIPANTS 1968-1977 
INSTRUCTIONS; This follovmp study is intended to identify the impact of summer 
session construction trades workshops held during the past nine 
summers in% concrete, masonry, and carpentry at ISU and UNI. 
Please complete this questionnaire and return as early as possible 
in the self addressed envelope» 
I. PERSONAL DATA: 
Questionnaire completed by 
Present educational position 
( check the appropriate response) 
la. Are you presently working at the same school that you were when 
you attended the workshop? yes no 
lb. If your response is no to la, what school were you employed 
at the time of your workshop attendance? 
2. Is there presently a construction trades program In your school? _____ yes no 
3a. Do you now teach construction trades type subjects? _____ yes no 
3b. If no to 3a, did you ever teach construction trades? yes no 
If you are not now teaching construction trades, did you 
assist in establishing the program in your present school? yes no 
4b. Did you assist with the building trades program development 
in other schools? yes no 
List» 
II. SCHOOL DISTRICT DATA: You may have to estimate some of the figures to the best of 
your recollection. Consider your local situation prior to your personal 
participation. Check the most appropriate response. 
NONPARTICIPANTS OF WORKSHOPS. (Those who attended construction trades workshops 
and those who have not attended workshops, please respond to this section) 
5a. Your school was: HS JHS 
5b. There was a construction trades program in your school prior to 
your workshop participation at ISU or UNI. yes no 
6. Your estimated school enrollment was: ___________ students 
7. If a building trades program existed before your workshop attendance, 
estimate number of studen+s. 68-6Q 60-70 70-71 71 -72 72-73 
73-7Z. 7A-75 75-76 76-77 other years 
8. In your school, construction trades is part of lACP _____ Unit shop general shop. 
TURN TO PAGE 2 
page 2 
1 1 2  
AFTER WORKSHOP ATTENDANCE ( workshop nonpartlolpanta do not need to respond to this part 
but should proceed to part III) 
9« Was there a oonstruction trades program in your school prior to 
attendance in a oonstruction trades workshop? ___ yes no 
10# Is there now a oonstruction trades program in your school? yea no 
11. Estimate the number of students enrolled in your school's construction 
trades courses for all of the following years if such a program existed: 
68-69 69-70 70^71 71-72 72-73 73-74 
74-75 75-76 76-77 77-78 
12, Within how many years was a construction trades program established in your school 
district after your workshop attendance? 
years. 
III. CONSTRUCTION TRADES PROGRAM OR CHANGE ( questionnaire recipients with construction 
trades program please respond to this section) 
Instruction: Indicate degree of program involvement for all items listed by circling 
the appropriate number in each column. 
Key: 1=none 2=little 3=about 
4prauch 5=all 
Implementation or changes of the construction 






































1 2 3 4 5  1 2 3 4 5  
14# HS principal 1 2 3 4 5  1 2 3 4 5  
15# JHS principal 1 2 3 4 5  1 2 3 4 5  
16. Industrial Arts department head 1 2 3 4 5  1 2 3 4 5  
17. Curriculum director 1 2 3 4 5  1 2 3 4 5  
18# Industrial Arts instructor 1 2 3 4 5  1 2 3 4 5  
19# School Board member 1 2 3 4 5  1 2 3 4 5  
20# Community professional organization 1 2 3 4 5  1 2 3 4 5  
21. Community building trades organization 1 2 3 4 5  1 2 3 4 5  
22. School guidance counselor 1 2 3 4 5  1 2 3 4 5  
23# Students 1 2 3 4 5  1 2 3 4 5  
24. Parents 1 2 3 4 5  1 2 3 4 5  
GO TO PAGE 3 
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IV, BUILDING TRADES OBJECTIVES ( workshop participants and nonparticipants please 
respond to appropriate parts) 
Instructions: 
1. If you have never participated in workshop, respond to items within 
columns A,0, and D. 
2. Construction trades workshop participants respond to all columns 
A,B,G, and D. 
Key to terms» 
Coveraggp indicate one response only) 
i # unit of several lessons 
2, one lesson only 
3» reading assignment only 
Method of coverage= respond to one or more than one: 
1• lecture 
2, laboratory activity 
3. media presentation 
DO YOU INCLUDE INSTRUCTION 
RELATED TO-
Example: 
a. career studies? 
Concrete: 
25. the preparation of 
concrete mixes? 




c air entrainment 
d. control joints 
e. reinforcement 
f« temperature control 
27. cured concrete tests? 






















GO TO PAGE 4 
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30. transporting conorete? 
31. placing concrete? 
32, finishing concrete? 
33* curing of concrete? 
Masonry: 
34# mixing and spreading mortar? 
35» laying masonry materials? 
36. masonry bonding systems? 









38. estimating masonry material 
needs? 
39. cleaning clay product Mason­
ry? 
Carpentry: 
40. carpentry as a trade? 
41 foundation layout and 
foiming? 
42. the procedures of rough 
framing? 
43. the procedures of trimming? 
i •• " 
44. the application of insulation? 
45. the application of interior 





na oj 0) CQ ç) cd 
^3 
Method 
8 % I 
GO TO PAGE 5 
V. . CONSTRUCTION ACTIVITIES IN LOCAL SCHOOL PROGRAM ( nonpartlcipants respond to before/ 
nonpart seotion only, while workshop participants should respond to both the before 
and after sections* 
Instruction* Check those activities 
that are currently provided. 
Before/Nonpart | After 
Concrete activities; yes no yes no • 
46. Calculate concrete needs for a job. 
47, Mix concrete. 
4.8. Check concrete with slump test. 
4-9. Set forms. 
50. Pour a wall(footing-foundation). 
51 * Pour a slab. 
52, Set reinforcement wire. 
53. Cut control joints. 
54.. Brush texture on concrete surface. 
Masonry activities: ae • 
55. Calculate materials needs. 
56. I4ix mortar. 
57. Lay a brick wall. 
58. Lay a block wall. 
59. Set a lintel. 
60. Lay a brick column. 
61 • Lay a brick arch with a formo 
Carpentry activities: SB 
62. Build full scale building. 
63. Build model size building. 
64. Estimate material needs. 
65. Build stud wall and joist system. 
66. Build rafter system. 
67. Install sheathing. 
68. Install window and door units. 
GO TO PAGE 6 
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ves no vea no 
70. Install siding. 
71# Install thenno insulation. 
72# Install interior wall covering. 
73. Install and finish millwork. 
74. Painting(inside and outside) 
75. Others 
T 
VI. SCHOOL AND COMMUNITY PARTNERSHIP ( an recipients of this questionnaire should 
respond to this section) 
Instruction: Please indicate degree of 
partnership with circle around number. 
Key: 1= never 2= rarely 3= half the time 
4^ usually 5= always 





g  t H i  
^ Çj J S 5 
§ g 1 
1 2 3 4 5 
g i l l #  
1 2 3 4 5 
77. School does schedule field trips to 
construction sites and suppliers. 1 2 3 4 5 1 2 3 4 5 
78. Community donates educational materials. 1 2 3 4 5 1 2 3 4 5 
79. Work study programs in building trades 
are utilized. 1 2 3 4 5 1 2 3 4 5 
80. The community helps instructors increase 
construction skills and knowledge. 1 2 3 4 5 1 2 3 4 5 
81• Educational planners involve community 
when planning trades programs# 1 2 3 4 5 1 2 3 4 5 
82, An advisory council is available for 
the industrial arts program. 1 2 3 4 5 1 2 3 4 5 
83# The school district has an active 
publicity program. 1 2 3 4 5 1 2 3 4 5 
84. Assistance in selling school 
projects is available. 1 2 3 4 5 1 2 3 4 5 
85o Educational personnel are active in 
building trades organizations. 1 2 3 4 5 1 2 3 4 5 
86. Part time construction trades jobs are 
available to students# 1 2 3 4 5 1 2 3 4 5 
87# Building trades are a part of the school 
district career education program# 1 2 3 4 5 1 2 3 4 5 
GO TO PAGE 7 
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VII. STUDENT FOLLOWUP ( all questionnaire recipients please respond to 
appropriate questions) 
88. Estimated number of former students in construction trades before 
workshop attendance for the years: 
19 to 19 is students. 
89. Estimated number of former students in construction trades after 
construction trades workshop for the years: 
19 to 19 is students. 
90. Estimated number of former students in construction trades of 
workshop nonparticipants for the years; 
19 to 19 is students. 
91. (All recipients of questionnaire please respond) Estimate the types of 
construction trades former students are known to be involved with. 
Respond in terms of percent with a total of 100#. 
Carpentry percent 
Concrete __________ percent 
Masonry percent 
92. Does your school district have an active foHowup program? ____ yes no 
93. Who in your school district has foHowup information 
responsibility or knowledge of student placement after 
leaving school? 
94* (Workshop participants please respond) As you look back, what implications 
of the construction trades workshop had the greatest impact upon your 
industrial education program? 
THANK YOU FOR COMPLETING THE QUESTIONNAIRE 
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"Preparing Today's Children For Tomorrow's Responsibilities" 
URBANDALE COMMUNITY SCHOOLS 
Urbandale, Iowa 50322 
Adminlitriitlva Center 
7101 Airline (518) 278 4765 
High School 
7111 Aurora (615) 278 5487 
Junior High School 
7701 Aurora (615)276-1582 
Blackhursl Elementary School 
330r> 70th (516) 276 0246. ' 
Jensen Elementary School 
6301 Aurora (516)276-9265 
Karen Acrcs Elementary School 
3500 74th (516) 276-8511 
Olmsted Klfmentary School 
7110 Prairie (515) 276-3492 
Rolling Green Elementary School 
8100 Airline (516)276-3060 
April 14, 1978 
Dear Sin 
We have not yet received your completed questionnaire 
for the construction trades workshop survey. If you 
were a workshop participant, your responses to the 
questionnaire will aid in workshop program evaluation. 
If you were a workshop non-participant, your responses 
will assist in the comparison of construction trades 
workshop programs and those of existing programs 
in the secondary schools of Iowa, 
All information will be treated in a confidential 
manner, with only group statistics reported. 
Enclosed is a copy of the questionnaire and a stamped 




Urbandale High School 
Valerlui Elementary School 
3305 92nd (616) 276-2716 
